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Preface 

v____/ 

The Textbook Society, Karnataka has been engaged in producing 
new textbooks according to the new syllabi which in turn are designed 
on NCF - 2005 since June 2010. Textbooks are prepared in 12 
languages; seven of them serve as the media of instruction. From 
standard 1 to 4 there is the EVS, mathematics and 5th to 10th there 
are three core subjects namely mathematics, science and social 
science. 

NCF - 2005 has a number of special features and they are: 

• connecting knowledge to life activities 

• learning to shift from rote methods 

• enriching the curriculum beyond textbooks 

• learning experiences for the construction of knowledge 

• making examinations flexible and integrating them with 
classroom experiences 

• caring concerns within the democratic policy of the country 

• making education relevant to the present and future 
needs. 

• softening the subject boundaries- integrated knowledge 
and the joy of learning. 

• the child is the constructor of knowledge 

The new books are produced based on three fundamental 
approaches namely. 

Constructive approach, Spiral Approach and Integrated approach 

The learner is encouraged to think, engage in activities, master 
skills and competencies. The materials presented in these books are 
integrated with values. The new books are not examination oriented in 
their nature. On the other hand they help the learner in the all round 
development of his/her personality, thus help him/her become a 










healthy member of a healthy society and a productive citizen of this 
great country, India. 

We live in an age of science and technology. During the past five 
decades man has achieved great things and realized his dreams and 
reached pinnacle of glory. He has produced everything to make life 
comfortable. In the same way he has given himself to pleasures and 
reached the stage in which he seems to have forgotten basic sciences. 
We hope that at least a good number of young learners take to science 
in higher studies and become leading scientists and contribute their 
share to the existing stock of knowledge in order to make life 
prosperous. 

Ample opportunity has been given to learners to think, read, 
discuss and learn on their own with very little help from teachers. 
Learning is expected to be activity centered with the learners doing 
experiments, assignments and projects .Textbooks for students X have 
a special significance. As any other new textbook they help learners’ 
master skills and competencies and at the same time there is going to 
be a public examination based on them. 

The Textbook Society expresses grateful thanks to the 
chairpersons, writers, scrutinisers, artists, staff of DIETs and CTEs 
and the members of the Editorial Board and printers in helping the 
Text Book Society in producing these textbooks. 


Prof G. S. Mudambadithaya Nagendra Kumar 


Coordinator 

Curriculum Revision and 


Karnataka Textbook Society® 
Bengaluru, Karnataka 


Managing Director 


Textbook Preparation 


Karnataka Textbook Society® 
Bengaluru, Karnataka 








FORE WORD 


The present Text book of Science for Tenth standard, has been 
prepared in accordance with the syllabus prescribed under NCF-2005. 
The constructivism approach that was followed in the Eighth standard 
and Ninth standard Science text books has been continued in the 
Tenth standard text book also. 

It is imperative that the main aim of secondary education is to 
provide a firm foundation to the students pursuing higher education. A 
student entering the tenth standard is expected to acquire sufficient 
knowledge and develop certain skills which enable the learner to 
successfully pursue higher education in any discipline. All attempts 
have been made in this text book to make it student-friendly. The 
various essential concepts related to the syllabus in science, have been 
presented in simple and lucid manner. Importance has been given to 
activity based approach. Ample diagrams, illustrations and examples 
have been provided to supplement the information. Additional 
information has been provided in boxes. 

We the chairpersons of the text book preparation committee, wish 
to express our sincere thanks to Prof.G.S.Mudambadithaya, chief 
co-ordinator, Curriculum revision and text book preparation, for the 
guidance provided during the preparation of the text book. We also 
wish to express our thanks to writers, scrutinizers, translators and 
artists for their valuable contributions. Our thanks are also due to the 
members of the editorial committee for their valuable inputs which 
have enhanced the quality of the text book. We also acknowledge the 
authorities of Karnataka text book society for their kind cooperation. 

We earnestly hope that the text book meets the needs of students 
and teachers. Suggestions for improvement are welcome. 



Chairpersons 
Prof. M.R.Nagaraju 
Dr.T.A.Balakrishna Adiga 
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1:^1 


ObiJjpiL Ijfiy 

[Alternative Sources of Energy] 


— i/i 

v * • ^ 

-Z. AO''^ i^ \jiU&L j t iytX ^ • 


C/b^Z J~Z 

Zl(j* ^2 ^Z^ZlJtlZ<£_ 

jZ y Z^Z£^ \j>L jtiy ? j J^Zl j tiy^ ZZZZyiZ 

^ y^y/iJ'^ZZbiJ-’^Z 

t>T(jKZ"i/9 uZuZ. (Jsjt Z^ZJtiy —ct (.y^ 

i*l/ UrA/? ^^o^t/iji iJJ)j 

^■/i /^jv Vv9 1 |Zy* zZzZ - o'j Zz JZ^y cjZy c/ZjvZjZyy <zZ~ Z- l£ 

l/%Z. /JZ C^j J>l?Z j tl 0 ± Z ZV< UjL,^ (3^ y 

_>y 

Z Ji^ZbiiZZZ 1 Z^^zZjtiy 

(non-conventional sources of energy) Z^cLzZZ-JtlJZtfx# 
&lZjl J'&B/i> 9 3 1 \S° b* )i (biomass)991 (jl>, £/b j (Jv L7(Z (<v vT^ ,G1) ■bf, bjr'jt. 









(j iU Gvam I (JyA (3^ (J^- l£ ifd l 
y^Zl Jt(y-<^_C^'itf’UylJu- 

:(Solar Energy) J10 yj^ 

C^* 1 150 t//®y^> (J^jtoy tyl<L-ij£j£ , iS £/U^i j^4z~&jy 

if (photons) clLV L vUU^-f - (3**iX ff" ifJ &f* <L~s£ <L- 
(thermo nuclear fission) Jl^O 




% 


^yJT7 

3^20% 



j/ 46% 


i/ i Q»523% _ 


(Solar f Jl’iy L; lf‘> 6/ fays' :^lf 

/■/l1 -36 12-£-<£-t*U l/"constant) 

-<^_1.5x1018 kwhjL*(yj‘»fU(J j 


Oiiiorjtiy^ 
•(i^tX (J toy J> ij 7 ^J i* iy^. i 
l/33 lH*iy (Jv <y'/jj 1 i y (J^j o L~ > y (X J 

(Solar t/U< (/^j^>! 7(j(j C^V 

t* tX i—/pXj t _ <£_ t* U t/syTJ (X collectors) 

^ (jV >-£b *_✓ 1 cl~ (jV tXj 1 






















: (Solar Pond^illTi/ 2 " 

uiififj vs 

L ♦♦* ** — 

if*Jl £\j)\fyt£,s <L f(AIsijjl (jl 
(^y<£_t*if iffJ ji 

(_/v(Jui Qt jl ^UL~_£_tv jt l/ioy f j}'^V 

V * 6 

(Jf jL-' il t>^ U^((3/) lj U^lv U 7 -<£_ lj l u-c/^ 
jt >/.?(<£_ l~kj jyj/jl ?.-£— (X)J 2 si *-sje ijt jls 

^ u t-L^'j t'Af- t- l u&i l/u lT; tjv y 

(jl-^iJ t* lT^J^ (Bhuj)c- &jfL 1 wj£ il£ »■» 

i~<Ayj t<y jy^^Cu jAfetu u u_^u l~l^-^ 

: i£>yU~ (3 t<y Jv JJ t iy(j^ .2 
/I JtiyjvifjtiycT 

eJL^-irll/" (solar (photo voltaic effect)v< 

i_ w (y~^jf(vJ^h<^r>yiTv iijt tJJ&ijjf'/ijj&iS*" 

>^i^y£jyy (jijtr(j \^j>^ ^c<j)Sj j/iuijfj ys_i£Wu£J 

*? ♦ ** V * ** ** 

-«z_bf j£ 
/ ** 

: (Bio-energy) (J t iy (J ip U> 

(joy^_>y JipLf uifT i}si Jiyi (ji (jtiy jipL> 

uJ t* u l/J j 1 (J L>vvd 9 j 1 j iv t^ jy - up z_/l/^L j u J; ^JIa j 1 (jtiy 

vU^jip ^ jy( 3 t<y(j~c^(* 

CD- 

















** * ** ****** 

ljL> 

cj^id- (3 tiy Jl> 

(Combustion j^JurJ'Ai 

d/^ 6>'-Z Jj l) to '■ pyrolysis) 

ijl^l jV J ¥jufy 5000°c k,/J* & 

J i^“( f cr'cA a) <=— At/ f ~ <f-1* iVd^d uf 

:(Biogasification)(jy^ ^rju.2 
; i-4j^ un < rTy^^di)jl(3L> 

-<£_ L~lf l/^ (biogas)c/Mjl><i2._<i_ 

* :(Fcrmcntation)ycC^-3 

: (Biogas) OMjl> 

ui/lt ^ ) \J)jj lf,Jb£ t/~y X tjly?l kjTt£<£_ iPA 

s./jf Oy* dl \J^iy>J3 <£_ (j iVl^ (Gobargas) c/~y->C d_ fc* If Uv £ 

:(Bio alternative to diesel)Jjp(jL>^Ldld>j 

AyJ \lrIf AJ~ Jvb?./"|^L?- J—G <£^ <=_~ (Jj£ ^ L .If 

CD -- 





















(transesterification) jfc~*\s 

J&-£- l>3i c- 6'jZ (!*?<=- ifl; iSiZ- 1£ b J-/ (jX >t l/ 1 -^ 

cfj>J (jl> (Pongamia pinnata^t^l-^y-Z—£ jtf/jvJ If tXj- lX 

L V *• ♦♦ 

Jc^I mA j£C,K»Iit££JX£ jyiXL tftXyX <sJ 

-^C^uu L^rA £ (L &* l% 6 ^ 







uk^yy n.sj 0 


- l£ Ui/^XJ t iy f Jt Q^jj^ji ij t G\SjZsj>‘ (3t *y> i 

/ 

: (Wind Energy) (j 11 j6 L 

{$*"ijtlJjl Jit 1^ 

£- b S jL-iy^L-^ (X Jjp (X Jtiy 

J[ >y [Ty & iJ^jZJp ij‘ ijTUt - f- (jfo J> 

8lr^Jjf(X<Z—iJ jt Jiy^(/^l^yjl- < ^_(J , t/(3^ 
Zli—(Jtfyjt-fi^Ljf jy^*22<=u 

Z_U Jiy^l(Wind turbines) c/L^J^X 

Xul^/^ ^ (JXj-^yyj b? (i> uii t j't* 


Cs^. 


















/ 

: (W ave energy) (J t GtJ.y* 
J*I Jtojt (jl 

jt Jtiy 

DA/< i_ik Jvj^ i^Jv 

ijs^z- &f. wc;/Zl jy^ L*<y l[ v^ i~l£ 

cc L/15131 (y<- (J L‘ (jj L* h61 -<£_ fof L'yO^V^ ll 1 

/ • 

: (Geothermal energy) (JkG{JulS(Jj I 
jy^-U(<£l wJr 10km d~j* 

-^{3>G300 o cl„ tGijto/ifto^ 
340k /<£ dlf'/s^llZ' U&jt Ji^to 

jfjt JJ;& 4.1kf* (jl jt ^J/*jZcf'ij^ zCZ—l if3''/ 

£ ^ s' J> 

&/. lJ~JS &.U" t/^U~ tJl-iJj; /<L -1 £ U" ij'jj'lj* 

-ulf 

:(Energy from wastes) i)tG<z-ijb l 
~£- 6xdUJ'6% if‘ ‘■=<1/ ^1 (XU-^i ^Jk<L to 

^ ♦ ♦♦ ♦♦ ♦♦ ^ ♦♦ x 

ji/Lj2^xJ'[rj?£o£zitfLji4"S6'^J^£ikGjtjJ^irji 










































cr 

.1 

jL-iy(]l> (d (c (jt ’0\^j'7.}j. (b (jt Gij (a 

-JlrzCzC^-^s ^.2 

jtifi)S (d jt(jj[f\jf (c (b (a 

-3 

l^^bU’ii/^UvZljw (b tU’j'jC&sH Sif* (a 

(JjV l (d t&vCljZ'if-fcirJ'l (c 

-J^UI^SJ^lTlAU 1 -4 

(jL'iy(d (jt ’0iJ)jI7iJjI (c (b (jLdy(jjvT^ (a 

-^(jy^ .II 

♦ V 

_j^jfjtiy Jy ifjtfyij^ .1 

-*^_l”Ji/"_.2 

-^lAJ^ifJt'y_tiy>L .3 

-£_(jlV_JldjlJ(j(!!^UlZl>Jr'lOkm£ > A 

:III 

((^(Jjj^^/^lj^Li^^bjJjpZljLdy .1 

_ )<£.5 CL b>^fZl(jL*<y .2 

^L/jL*iy(jL> .4 

_ y/^j l- iyJ jv \7ifji .6 

☆☆☆ 

C7^> -- 











2:^1 
♦ ♦ 

JvJiM 

[Environmental Issues] 

_ 

Zl 0C"Jl><£—(yC#2i^lf i—✓ * 
(/‘L^0l^(/‘Lf(^(<^^( / jSr2Elf Z_vCCl^^CvC£^ L?L/U*U fl? 

ijbi— 2 — 

(JCf(jQV<C Jy’l^/ 

~^{^[Jj/yiJ'i- A \y[/tfij'[^{y^ij LjiIiJ 

‘iS^ljlS'k ij^jt iJfl-Jj! ‘Z-jJ''&j\rijZiJj*l/'r\s'llSf^±-j&£Z--U i ~'S/'lj^^ 

Jl (ill (j£ f L^( b)-£- (Jli/ti^V l (i|i 7 t > >- J * (JuC 

-C^Z-lC (Pollutants)^— v^UT 

•* ♦ 

-(. %"£ <l. T^LlJ—b 

CD — 












C& if f 0 T 

C& U l kj >/<L_ I <£_ C^ U L &£fj lA (Zl jf\ <l- yi Z— £l <£— \$'cf\J)^ t*£ 

Irlf LKl jl i (Jb 

cJ<l^ Jyl c,i* ^ U^U TgjL^ t* If u&J’ j£l>^ l*>C T J££ oA* 

»i- L# 4 ^T (T emporary pollutants) c —&U T(A U —All L \J i U?J[ 

tL AijT (jj/^ (jL>f<i_C^ULb; Jj/"* 2jL/^ if* <y* ^ A|jT 

(Biodegradable pollutants) 

(Jjj [fC Ju ^j, AA ijy£ \jt\y;^\j\y.<£. 

-iJt z£ (nonbiodegradable pollutants)^—AiJ I 

~E^Z7~ 

— ♦ ' 

(3 1 >/At/I Al L-^ k yJj (A Atf J^bjt z_y>(jA£A.y^J (j IJ^_AiJ T(3 -’A* JlyA 

- c/t 4^3 (Biomagnificatio^y^ 

:^l^r 

:(Air pollution)(jAf(3b? 

3 A (j^l* li^if boi—✓ \£\j)j»\<&,jrtJ\6‘\jA\ty)z2—f L 

- <L- yi ^ I j (JA I J bf A^ Ay lA - A A* 

f^L * J*y-^(3ilUl^A 5 ^ J t^^lJ~ 9 ^(3^-^ (Jvy^ j AlJ/" 

- a? 2 L ^ aA l i£a b3 j \sf/ 6 a* i 

-- 









:(Coal combustion)^/ 7 * l/l - / 

Jv? £ lJj <l — f Tjj\& if iA< J*i cf'jtf jt 

■ (Diesel combustion) 

i[j.j^j>\js[rf i| 

:(Petrol combustion)^/ 7 * l/Jjy* 
<z-'&y?^L) i A-L% 2—Ji) ^ *V cAi: *//„ JzijZjyjIr'iJb b £/y* 

-(^/t Z^y (A ij*ici>l^i/4f LA (<£l cA/^t 

:(Smoking of tabacco)(Jv/lV 
dvjVJ 1^j/* i (jfy wibZl >_/ Zl c^ 7 ’Jv/.L/j~ 

♦♦ ♦ 

i^/^L tfAi* Aj£*> L/{jt 

-Z-Uj£±Cj)Sl 

♦ 4 *« « 

: L* lif//// v/j)/ 

- j VJv lA vvvv Vj/ u »_/ t iJf/t// i/j/ 

CTcT) - 
















£/l/J 


(/</*</u 

Broncho Diseases 

/JaZ^ y* Vi (J<y 



iibd—Si&lrtZ-lJllj&y* 


jv^~ 

'f\/ \S^L- 

JitlSfccfisf'i 

(N x Ox) 

JW* 

'f\/£-Z—fj\?\z)ih\ 

(Cabin)c^^-vL^J^ 

(Ozone) (Jj AI 

(0 3 ) 

(Lung cancer) 


iJ'.j js L t«Jj» >j 1 >_I^j U- J l 

Asbestosisc/^ 

JivXriVi 

^»cW 

Asbestos e/A"l 



Arsenic_JvA 


d'4J 

v^jJl 

Allergens 

2£f (Outdoor phenomenon) f S'^ 1 (J ^ s ^ f ^ : &lf <z—[ 

1 (Indoor)z>h<£l yzT^ ^ 

l (J lyiiJbjjll. i— ^_1 

Is:&b 1 (3 ^ ij/’ l L>‘ (<£l J j 


(jT> 




















: (Control of air pollutionV l J Of 

iiy (3>o^u (j£ SS j ^ 1 i (j I*? 

- c/f" cil^y * (3 ttf 







y. 




l> 

cbfejU'f 


(CLZ/jUly* 


U 

3000 JiJih 

Juf 




-<4-if L’v^ITvjj c—jfj) * U £ I&0 -£*'* 

- <4^u ii^y * ify? 

_ Lr^J 1 1 3 k^ VjJ ( ^ -*^-^r“4 

(_/ — [f-<£~ (Private V ehicles) jy j ly'ijj I U l </ 

-t/vOiy*"^ (Public Transport) ciyu < 


-^y^U^ ^ .l ^y ijl* :2.1(3 > y/ / 































































■Cif^ I (j < )(Water Pollution) (3^ l if (jl 

if (Jt^ I ^ (Effluents)tL-jl 

Z-^lJwho^yZ'C^jl 31 J^(3^ • 

^U^^(/hJ^d^h>|/^(Sewage)^Tj^ Zi^dSewage^hJ^ • 

(Jl^ L/jlj l(J^^3l J^3lH*<^bZL 

-L^" i/l^—31 ^ <2—J 

uZPy^lJfc/ <Z_k-Zlc^UZ_hi_U (j t* U : (Detergent) j^* • 

£ji l^^ljj^i^lT^j^i J^^/zL ^ <^J { Jt>i ir 

** ** ♦ ? ** 

(pesticides) ^ L«0 l -/zfiX & 1 : (Agricultural Wastes) ^_3l J^(J)3 • 


:ZiU 


ijS W 13^ - <£_ U: I3" l/^ycT iff U? I3 i>% (J'/*®'" II (^ L j il b L- If Z__ L jt 

-Ji%£ (Eutrophication) c^ti 


b/ { 

> 


:(Under ground water pollution)(j^TJ^c^Z/v 

uA wj>v h^r - - 3A i Uii ti h z£3 jAj**3^y tj f 

l£jJ jj^/^i^‘{J^ r '1‘cf'ijjslaj£y t tjZ^ljti'id l<d? 

y *? — — (, ** (, V ** 

*♦ ♦ 

CTT) - 









65-^L/^J^^ISZ .&tL _ M\Jy£ * (jyrvt—^'' 7 , (J~i3i;0 , ~V' / * 

- 1#^ 2tZi/l<j£ UVLj/ j 6000 L J^Ij 6 JyW L jJitf<( £- ^ 6) 

:(Thermal pollution) JvL 7 

s l 6'{jJ'/iJ)j7[? i} Z—yiJ’&jZ £/Uj£(}l{J["jL—ji Js^f*j2—b J—sz 

-Jl ?£(jjVT If/ SiC— £- (Thermal shock) 

: (Marine pollution) S^6f* 

L- yt J'£(j^9>^JuL.tf2LU w U(^/t ^—j^r^yfC; 71 % l^c^v c/ 


L“xr-60,000U../Ul<4j!U^^;UUTi 


: (Control of water pollution) *(3 1 

Zli— /tc: .JS*^ • 
Zl c* l// (j Uo/j (C-'Q' ^ h-J * (J/V 1 KhC ((J lZZ-/r >Z~ 1? i_ If <L_ L (ji 

-^Utkj^r'v 

6 V ♦ 

~^UL'l>C^>l 7 Z^^ l L)^^^^U^U- J ^^U^^3^<^(fumaces)UL J ^ • 
iZL^UlvOu/ijlZ^-tfZ— I I JZ • 

:(Land pollution) hjD 

Jr^y 2 ^Z t-L{tZ—(if ^ 

^6 vU*<>jfL<£_(JW J^lT i 

Zl (Billion tons) ^eZ^ Jl^y (j£ >-ZM/Zl (J/-<£_ L> (Jf>l Jr^ 

cm -— 











1 l(£>^Lr7<C^lb.d>l 

'b , %&&i)ei£(£{[6 j ^6 b4-- 
: (Noise pollution) JjVTJv/ 

— ♦ 

lT,LU 3i vbTjr J^“)80^ Js^“i 40-^_ (db) J^“l ^ < JV tJbfi^ 
-^L^ylliyJ^j^()k94;^100db;bTjyl^L~KjU(l/10,000 

(mixer)J^^^lJL^i'l^l^J&J--ljJ—lfzC• 

jL^(3^f(]vLr • 

Jzjl/jjlJUr • 



: (Effects of noise pollution) 
if yC_<^_t>ryi'' Uzj ;(jlCt/>A^byllf(Jjy iJIk' • 

-£-ty?yiU CJjV 1 (X'A/^fo*U$ ‘iJstL ■ JvA-jp^^* • 

Ci?) - 











: (Ozone Layer depletion 

-<c- (/‘>L (j)l)b£y t jts?/' Jl60<^— 15L/^<£— tj 3"^ 

vTU-<£_ (jj? &b <z— f- Ly( (juT(Jt ( CFCs)l/vI^vj^jv^C' *—>" 1^^y (itjyjl 
(J^y-A ofcS/'Vjl (j£ c/y/" 3^— b J—s r Jj£‘ \j3 (Insulating Foams) f / 
1—1 j Jd^l 

jy^Jt^’-^/?' Aerosols t/^V-d l/j Z_d<Ll (j^J- (sprays) I 
3~3~A £ <C~ (l/ vlsW’jyX (ultraviolet rays) (jifU^cTU l (j0i_ If (Jl (j£ 

-(*/tZ—AliJ'l—/" 
L~v 4fckULdl^A» 1,00,000 y:^c/>-^fUV L ~ k ^ 

dA)^V<dl Z 



_<£_dA 

v, «► 


4 



• < 

J&CFC's^i/6vy.2 




.4 

I 

AiMcfcs^jA*’ -1 

^d-*ii^» j P 

Ad Uj^A? ^/7£ 




J / ^0^<CcIj/sU>;>I :2.3 

c®- 























^(Jy y^ijt Ju U If^ - \Jfc (j0fcjt Jy vAs^ 0 e/f : (j^*Jil L ^ X iJj^ 

-Ly Ijgifl/\t/£) (cataract) tJ'^) jy 0I • 

l(/u^(phytoplankton)^|^f JlrU • 

J^lf (Jc^ljjJHich^by^t 5 :££Jf<£^J 
- 4U<Llf Z-ljtflJjl &sj^Jlyfr(Jk-i££Sfr 

:(Global warming)^ U 

^mL> yL 1980>*Jlf'»GLl^L^yUUiY 0.8°cL,7^^^^ 

L 

&/.JLjijt ^j \7'^ji jt jijj^ ii/%^ (Jvh>*( 9y^i lT( 3 L*iy l j ( 31 iy 

J UVO-^^ Cy^e/y^^ £/> ^* lT^ 4 —y 1 3 j 7 tyf'iJ 9 (j£ uiy^ , k r >' (^ 

yi(3^l^/Lu( UI jic,v(7^ J|^jS£l ^ 2LyO^^^>>j3 / 

-0{i ^iVu^G^ l 3^0{i (Green House Effect) 

c/^ijy\jt j<z^}\i^ ?[,}?{$J 2 * 

~{Jt j?iJ[i/tJ'L<^ljyiJ\J?lijZ}i(}fl X^O^P/ jiyf 

(Green ^yf"^ J|yH4fl^(<dr js^^^LJsL — '-e£\?<z~\ 

^\yzjtL- Lt/<- 4- (3 If(Vh7 (3^>* 1/ i_y? fyCd \Jlj J l^c -<£_ ijf'le Jt J^PiS House) 

- 4 _ txJ U» I jt \7'^j)<z— <L- 6J w^vy £ 

- 4_ t>r J ly*" I ^L~ Ifyf"4-^— I)^j 7 7j> bj l J ££Jr^'J^I S\J )} £ iPk,' J U~ (3 ^ t 

ClD- 














i(Glaciers) <£_ i_U>l<£l 

y^L>(j^((3 L^4>' ( fe-*i l_Uk(JV^i/L«z_ txj li I j£ 1^ l/ 1 

♦♦ ^ ^ ^ ♦ + 

:(Acid Rain)iJA(jf£ 

?^^(3l(^/vl^J^2LlfwTl/ 

• •* c * * / i *• ♦ 6 

<^yi I—J's&fiJtP 

fjbt—jjrfs i)jZ<£- lJ»jc^lJ'j[lJ}J)Z-^k\&^[J$ff-P7jdj£-(Z- frsiJlaljZ C^.PjZ S 

- (Infection) k(Jjv U U (^ -vAj 1 v jZl ijOjIiJt 2~yi \)»j 

♦♦♦• ♦• * 

vj( jy l»u _ ^ Qj~ ij U$/ (monuments) (JjvI^jL J"/fcVi I J A1/ 1 ' J^v t"<i_~ cA L (j <jsT_ 

•♦ ♦ 

Jr^sl— b J—y7&j{p<z-- I (tf \ 

\J jr^ij I <£- &s?£L- ify L~i_~ (J^yCX? \//<*&c^~ J'L^fj'YjjjiL 

(jA) -— 










:(Radiation pollution)(J jV b&f 

fMO uHa/Si /A-f/<£y'bv> f ft 

(Nonionising [/if 1 1 £ [/t j)i (Ionising Radiation)^ f 1 it *-if fl^lv if flfi 

Radiation) 

~ ji iJ b U^ct* 

-f2^X^fff^f b^LVA 

kSsljjl k s.-<c r if‘Af-f 

~C^\f iffiffflip 

:(Sources of radio active pollution)^ 

(Nuclear Power Plant) fjj&tiffxl • 

jjlf^l-&ULrfs&UL'DNA*-Ut2-SJs&tJL'3l?L>r{AU!6lr* 

/ y *f •* *♦ *t ****/** *s* 


:£LU^< 


<fff ij U^_ iffJlfy jfJZsiii- 8>'J f ij L<£_ J b'fff'ff ^y^y 

_ fl J l V £sf. b/Sf/ Asji fff" 


C?9>- 















L*yj^LZli— t&zs jpiJl .6 

(b (a 

jC—jiJs^i '$jj (d yl^ (c 

.II 

• ^ ♦» ♦ 
Jr^ijyf' .1 

** v 

tJ? i ^S<SiJ>h\jts'j'l^\Ja) .3 

*» ** 

^ _ A 

Ir'cti&J .III 

( (3^ -2 

- JjV t/ 6 fr .6 


☆☆☆ 













3:^1 
♦ ♦ 

[Periodic classification of elements] 


_ 

f ♦ • ^ 

Uc^*• 

- Zl^ /^ U ,J^jb U'Vfc vlf ^vV • 

-Zl£/;^b c^y^J l^<Zl j> J/ 1 tz+j'ij/;-?. u^ijy L*''* • 

-• 

‘jZ^jJijytf. (y /*&&)? (iv w/lt s , p, d, f (iii jU'* (ii o->Z^(i 

(Jl/ <i^ r 'U (X-Jit Ji\ji\)J6 0-' Uv i_ If Z- (jlyTi? 1$/^ • 

- Zl/VcJ U AZ. J.»>4f (J; U> • 

AzZy ^ t IS^zZ Jy>y'£_y< ZL|//jy J>j& (JjU'* • 



-^(Shells) JiZK, L , M -> 1,2,3 :£Llf<=J 
-l^(Orbitals)>Ujjb^l(Sub shells)J/t£js,p,d,f 

-£- 06 j Uj^ybc/c/’T" 



jC22~> 












:(Periodic classification of elements) 

X^ tytL — L~> JLi U-1/L &/. X*7 X> yviv 

f (JyV"- <£_ (}X■-X ^ (>7i( 0£^/‘ (A\ 1l jA UviiC/ iL. r'uJy^’iXpvJ 

- <*Xi ^VX (Ja ^j) jt nyi) j y £ j y £> XuX i« < U f ^ Xuf > ^ 

(ji U* £/X/XX<^ S B /i } JJj e JyU<Z- b i—ifJI t*"*( jfeL?-c£.,<l :3.1 (jV/" 

- (( )L{Jm *?jj ?<£_ J Iss tX<X& ^ J £ (3>t ^ X^ t '\£ji (^ lr l 1 

X3X k ii<£l X— ^ i - (jXXXXX^ jt iJa Sf 

zA^iJufA-JijZ l J's’.tuij)\[jt)j'.j X t/l (Jo (j3^J ?.[$M yvi 

^il^yX ti'ijM.^JljZji 1 LpjUjI(JJ \pji£/* 

lJ^kr'jjllJ‘^jr'-ltfij!f*zs: Ir (j lC \J^~£L e^Ui^XXlA^ lyZ—ltiJijh} 

1815- c/t ^j£vvi^X^" \X\Ajtt)J'[J i i_fi(jXX~ U’-J 

-X^y^4- JJ( X^XlXXe/t/*-XJ^XX^X^^Xk 



:[1780 - 1849 ] /i;L« J^il^li? 
{jt w d^(J fXi— ij^ $iJ^Jy* bf’/'bi'{^f*7. 


(mineral (3 L j ^ X l^-£ v U£*/ ^(XlXXXXiJX i XX 

_ -£->& A &\f.stA s water) 

/i 74 _„ iSj& l ?fy 

♦♦ ^ / ♦♦ ♦♦ 

- oc Ir (X(jy< (X^ fc*£ XrT*'-^"' fXX L“i—<>4_ii £_ if 


iCiy^L (jc^* UTiJ^ ^ Ui^Xty*^3 L vi # )/t>> \j<L-)> 

- XrV'c^ ((jif 3*7 .) iJii^X ^Ao/l 7. L- \J A/* t*(J (-XX (triads) c^f" 

—< 73 ^) - 

































:1 j£*—> 

A* 

'*A\Saz 

c[jA 

35.5 

cfiu 

80 

cfjA 

127 

:2j£*—> 

A * 


A 

40 

f*A j 

88 

(~p 

137 


: 3>.2{j// 

fi) 9> tihsi I (J \AA hsi I ^jjAtJ/; £ SA**— -/Zji * A jt jj t* 1) L JjJi 

c+pAPf l/2_ i} A & 1 ^AiA'^A A-s L Afc: - SA^^A j 

^AAAjuA^^^ AAp~AA A 


A^-Ul 120^<80k-. 



:3.3 tff/ 

)/ t ZS B'^I'A' 'jt±J>S'C'j)l' B', 'A'/ ^ 

[160 v^JrfUW&r-^’C' 


^9V C/jijAfJ) Sp ^(^tP(AA ^A~A 

Ap \j<L-D-\ji<A\eAL AJP*A iJa ^yV. jpAj pAiS/ t ?. Sp ^A<~ ii> 

~Ap/A*AApj^Aisj^f^^pA 


-C 24 A- 




























: [1837 - 1898 ^xAjLPl^lf 

j y-^0 I 

-& J ZsA' 0 ^ ^ 1 if'J~ J** Z~bi{Jb zS'i^f’ijtL- \pA K/^LXi 

^ l (Volunteer) 1 — 

&?(Law of octaves) cf ZJ^tc -Jj f \fl 


jt ^ 7 / (J-tf J Z^6 a £ Sd 1 4 — i/ iV / 7 ^ L i Jrji)£Lj^£ 

~UZ <2£"c S-Qa 


[f'J^' i ’/ p} if J 1 - JZ ‘{jjbcJ'zJ—l'j-Jl 

if <f ~LV (^✓Ur^if)f^iry^- ^ (J 1 (J3 U'* i/\^ ?i/7 (J>?i5-'U'‘ 


: 3.1 J )jr 


ifrdA 

Do 

Re 

Me 

Fa 

So 

La 

Ti 


U 


r 

l 

l 

b 

6 


] 

2 

3 

4 

5 

6 

i 


H 

Li 

Be 

B 

C 

N 

0 


F 

Na 

Mg 

A1 

Si 

P 

s 


Cl 

K 

Ca 






-C25\ 
































* *•** i V — ' 

J—ifiijZ Ss* l^c/“- k A‘ 0 ^y j tA £-4-/4 —Aj A"A & uf- 1^-lf 

(j~ ) J^ £/ C^lf \fAS/° IWl £-L (X/ e ' (Periodic)^ U'* ’ ’£/ < 

-£-16 i^jy^i&iAiJA y , y^iA~^(s)^ < (<ju 

(Jy^*(Jj(Jb iA(5 >J iJ b ’ £/> k-Xl<^_J£_>?Z —fA A- 
^y>r^\Sd^l — 

(jb 8y iy^Bj-^ jAAk.A*U ^ ^ , A~‘ : t~ Au~ l)A-- Ji> Ji) j AS 
<z~ “jA> jA^’AAAj* cA'AA Al-^A Ay: i/(J b 3 2/^ L <£_ $•>? (J b 18 L 

lT^ 1/LXy/t^ ^AyA-^SiJsA&J:Sd'A*isd. 1 ^AA^Au^j^ “-jt 

~ £- (3' iJ~ 


:(18344907)^^<j>^(jj 

t/L if7.j}\ J\ }A i<L(/l u/ 

Carbonic -t/-’ fl/l >c? (j^l 

cTl/W ater and alcohol mixture ^(chemical studies 

Aa~S^A^ fijAijtA’^c^-AiJ'^-jA^yfAAjyA 

_ c»j L (X^ 6 3 ^ C ^ U/^<^ J^>tf (j3 U> 

iS^ U^r^Ji(y* 1 k l$c^ l j> \j/* t^L 0)j\pf 

- ^'I'bA^J bP.i L<Zlc^ ^aA-AA^A^^AL i}AA$ 


A^lSu^iJ/! £ (J /* 7 &A \J I- Uv k^* 1 j lk(J^ S/* &A A >>* 

>y (groups) Zl J->>*f sjyCl? £J j k* S^Ay ((3 -tf J 2 ^) 

- iX^buJy^b^bLZZ.- &{£AiJ) J ?U'lA>Al&- Uvc/* (Columns) 


-C26>- 















L~ \j\i jt iJjJfiA wyCxlZl Jjj? zl- i i~ \j A/ 9 1 '/l— bz£> ^ l <fy^~ l£* 

ij i i_~ (j^ L JL J L L~ yi ^ l j) b*cJ i jA^iJ ^ - $\jy£c£jfijii &\J 

(jj U> >>*- </ c^L j)?. (A)/J\3 f'j*5{J‘ iZ lA ^ 

JlrA l))j? 

£ . L Jl r s/J)j?(Jj[?'<z-- L f L*l 61/i.Zl i—^ &lA S j £ 

j)l Xj3$jZ J '•- l/ll/L-y* Ji>if Z—/^J* *<£- ^-- (J9« 

j(A 

Zlw^yy L"y(Xzi/^y^ Ay-’^0/7^2— 

/l ij I ^ UrAA ^ ’-jA UZ AA(jj U^> >*f Al/^ U (J(>V_ A. U tAAA* 

eC’/gC'^eC’^y/Tc/X^^ 

/iJm^jjiJj U'Ji/*’ Z^yri /[Jz^^ l yZ_ U (X L A ^ 

Vyt {A A^Ar' 1 /®/l> ^ j/;£ 2—[f-iSA/lj/t-Z 


Al/lL^u^Yplace (jr*top>ySame (jf*Iso itU*9 j"I sotope"£/ll^ ; 2 =jL 
-<£_ |j{TLf^Jf Ji>tf (Jj U>yjy? zCj^zAJ/I-Z ‘—U ^-yAS‘ 



J[js‘ijjlfcfti / (j/& 


(1^1iZ^4*A V: (1887-1915) A v ^/lfc/^Jy^ 

t/ Uiyt/’py’^lA- L^(X-ray spectroscopy) (j 1/ 

JlyfjyLXlZ!. £ / Zy'[$f L ?.£-/ > !l. 

Jfrtyas c7JL/^_Lv^£ Ij? zkf^ (A ^27/(/i w? 

( > lfl^A>(XAly27^l < Lj'iy?L/A 


-^~>r 


-C27\ 


















: (Modem periodic table) 

L fjJ b Uf IUPAC- L /^ U S nJFACjt 1984 /'Jsjr 
IUPAC —» International Union of Pure and Applied Chemists - Geneva 



jC 28 ~> 





























aj'ij y" iJj 9> ^ (Jj lJ L 9 jfj, : 3.4 / 

VyfU^Ur^J^yyl I^l)/ "(groups)" 

tijbl l/^tsJ'y J £*- CjZ yTi/y l 'fL— b <£~j ^ L^* 

^ Uy^J l/iW iTy*- y? y 9 )/\J\f ty£>ji ^cA>^‘c[ j& c/ 2 ^ 9 > 1 ^* 

Ly3cy iy^99yCj^>%^y^-y?(jK 

c />*< (3 Uf - 4 - kt Jy j/^££l ®9 . X / 1 - ts/o b 18 ^J.} j ? [jj U * :. 3.5 \^f/ 

*• * ^ v ♦ 

(Valency) ^ 

f* l tff^J^S^— y^<_ IT U if (Zero groupV^^/ioy y?18 

(inert gases) U^J’^yi {/£-/*i}*: 

~yt2fC J/ci^lyy l^Z^X/L^lrU l/"(noble gases) If* 

y^y j^Lfy^yy^^yi^syt J> j^.^^^^yy^yi^ytvT 

- Ir/ty? liy iy \s^'ji/ L P. i \bt£.j o> y 0-^- t* If I/" (Octet structure)*^ y (j* 

J^y l (>u)J>y>TZl < y? 8 j/y> 1 8i? ur^O 1 y^ i or^if* £ i aTy-^ 

-y?Z_tf(/yy9^Ly?jL^ 

^y^yUyC^^-^L“l f ^Ly>>2l^iJb^l f c|/^yr’^L^L~Lj'^y 

9>^ e/i jy^-^ t-y^y i-Jyy^y fev/i J'lPJr 

^ y> yi y^y <L t/i y^^>* L y 9 Uy yy^r^o.i jif) 1 <L/ 

-L/J^ui>iy(cr;i/i 

y^y^y>y^_Zl>^yji^(jpj(X^yyy ^ y <^®>y > yj®>‘f ii®y*'‘ ; 3.6 y/y 
y ^ i# c?i y i itf- 4- ^ Jl ^ 1 f 1 ' ? ^- y? 7 y^ : -> ^ c^y^- & 9 i 7 ^ t* fcC T ?y? 

-<£_ L~ If l/"‘ ‘ (Periods)^ OU* 

—(vv)- 















fazS&ii-e- \f\ lO/* j/i£<C u <VX k*jtj Uy? S'J>j? 

^ I ul cJt iJ^jZ> J)^j^lj^^>jt (3>Cl/ j l£ 

JIjlflI (Jy7.£.^ c/*/’ Zl.-> U'*l/-■? l^VJI(*/?-> l*'*7 (jO~ J >J* ^ l£ jX* 

l/> Is^j^-^l/ J)\L-L Jjjr/<ut93£^90 ^171^58 ^r 1 L 
l/uC J^_<i_t"UL/" (Actinides) \J% l^vjl(Lanthcnidcs) 

Jjjf (Jj Uy^J^-(JA/^ <L- j h J 1>X l^!(Jl?£_lv jifjjfJtjf 
Su^y'^U'^-£jljtiJjj&/j'X''’Sjtjj In 
Zly* As'XyjL £_ cfj t c^< 12* ffiJaii tz~ 12* ijjjfjt ij I cf 

- C-^ If 9 >4^ 

b i_ U L (j£ i J k*AJ~ J-^f (JAjL iJj U*/j I (jX j <* (jX^lX 



Zl AU^y^i^Zli—Jl/'l t _ji^’ 

L/^I/"dll i_ y 4./ v>J^l (J-A~ Zlyj , i^Xu > J^vZl J^y 
1 s 2 vj? ( I s'^-A/^LijX 1 Xy^*Xc^-L^y tf ^ 5 - , l/l'|AXj((y*vij ;: L 

-C® - 









bjLJ^bjU &'/iP.-tZ— L f\yiy c—jj 

~d (/^ ( 18 S*<z— Jw U (^<8 [$/Z oC l/V ^S Z—r^.^jJ tr?<18 

/^(j^J3dc/(/^U^^^£i3p-^3jtfiJr Is , 2s, 3s, 2p, 3p tr^^y(Jjy(y-^( 

i^bjlJlJ'lk^CcJt Z—4s 2—yi 2-js£lJlr 

c/V I*- 2^v// ^“y 

uJy^(JlJ^(|^L(^2LJi/" (Transistional elements)^ iJ^ljX 

Jbs'f i >lt<- i~ u i*/> i;y> i^ Ji'd' tx'<LL/> 

- <s_ fr If l^ l ^tjL ^1*7. tfj\sL [) 7ZSijtZL J > J> T<£/* IP 

^(i_Jitd<- uJlLp fUlts 

- l£ A) 4- " If IX’/^c- lA^ 

jX l 2^ZX^ ^ ^\4, ijf^-£- \ \)J6\5/ I 7^£)y' (1 

L^_ls 2 <2s 2 2 p 6 ‘3s 1 i?-(j^l>0^ 

- ^Jll; S 

3.7jy> 

(58Wyr-^)f^ (3) (26Wyr-*V (2) (nWy?*)^ (1) 

-<£_(Jly (Jj l*'* l^ijl/i_ If £- 3)jtiJ/i7 

ZL.% L j l*" ijj£ ^^_2(b>(j/*-£ I^j^ 5 : iJ^*- to? jy* (JjU'* fcyA/ 1 l> lXTJ */ 1 

[-^fc/ 

L t 

-— 









-(30 WyT-*)^ (2) (25Wy7-*) y& (1) 

tJ^iZ-kip ^/y^^XlX^XXjl^BycUpfS^J^L^Xi,—^X*yXX"‘ sf^/^ 

Ur^jl.' UyjX_ (jb L ^ tji - 2X w l (j£ (J. 1 U J^c£ 1 tJ^X- 

Xl^XX^yA^l^XX^l^XX^Jj^ J.Uf X^i^ 

^ ^f jj u~ ^ u-z 17 ^ xXX> XX 7 ti (jX^ 

^JS> jt t*_ Jlt\7.\ {/m<C ifjJ’i^S/’J&f- l ^ 

~\J^J'iJ^ y /^^'/^\fj[j)^iL~yil. — fy\i^&c^U>y^XzU" l d*£r' '- < 7~iX(3kcc r lf^ 
fois$ll-bj-fJ>/jZjU X )yz<z~'-r^'- (Atomic size) ^ L? (Xyr £ (1 

c/^L* £J j 2 U*i 1^ l ify4 \J~- £-j IZ? X ^ tXX U-VX>^ L-? Xzr £■ <^— i/ 1 * t*-^ X^f* & 

ji zC^‘ i? [5 a t> X Jz X 2£ ^ ^Xz Xz j> 1 

J^iijI^S (Shells) Jl/lijf ^If X|X If Xuffc«- t/l (J~ 

lfdb,iU?lU J/*\yj%utJj J>- ^ IrA* *l Ift ^jV jy l>?l lT^ 

Li>Be>B>C>N>0>F -f-XlX^^X^UXyr^ 
A?> JsP£s^lf£^dbl?BjJl:l?(£f'-(Ionisation energy) (Jt^XX (2 

-^L~U UX^i/^L^X^yX bjlk^U?X/7Z-^X^k-i?l^.#.jy(/jl^_ 

-C32^) - 









<£l J^j^yiZ — fylksti'JupiJjl?' '■'}>.9{$ff 

f^V (2 

(3l^T/jyiy^(^(^y:^: (Electro chemical nature)(3 
/jy \}Q\Jk - a P. ("'i y* & - i/t Z-ll/' (electropositive)vb^ l Jj^Z_yC^ 

~f L £'J„ Jr&- Jt Z_ li/" (elec tronegative)> tv L (Jy- hi — fjs*) 

6 V ** 

- i^<£l d i 

:(Metallic Nature) (j ^ (4 
14y>A£l j£*-£_ 

_£/■* l^- a£ y\^ Ur^iJj^Uy 1**/* < jy U >ijt (f^zJkjil (jf U’-.v-r'/j \icfj% U? tw ( 
-L/t (jil/" (metalloids) 1/c^UoiJ.tf (jf Ua/vAJ^" 

15<£l Ji>f (JjU'* -3.10 

_ -4_ (j£/> 

-Jh/jt 

iJ^}&jjL-SiZ —/C^li^^v^jl7vjbU^(3r_^"9>l^‘l^(Jj>if(J jU'* :3.11(jy|/ 
ks^Jvjviioj^J^ (3 (jt , y^T(2 J^U?(Jyr-£ (1_ Z^t&ys^iS&t'bjJiS 

-0331 - 















:>*< yZl (jj u* 

LXby^/“'AIl-JV> V if^U^ li 2 '* ^-1 
jl^ ((J^>i—i jz* dr^Az < i_ llj 0* U‘ l ^^-/oa-?• S/*d'sA-^j ■ L/j t .2 
-ZdLcdL jt ij‘^y>j)j<£l {}yc 

A>jtij )j& iJj l*>> l i))j? i^ j -3 

- £_ Jyi) (^ i ^ &^is*'\/~ ij^i} t ij$’\2 A 

-J$ijy'i/^f?^J^'jJ’iS/t^Ji^ Uw^> Ljjifjz* Ur^\T£< -> U'V(JU’vZl/^ .4 

(J/jj - £_ c/^ t/j >% ifUr^ifcJ< ^ ^VlXf 12* j (J*C J ■-'^f (J3l* / * -5 

~uli^d> u*j£ 2-ff^f J)^ u^Jy^ i?v* if 

J,<6* ££r* 

- ?^f ?<Lffi t lUI^ ■?$*J\/m£-L- if c^C^Ujfl t/U/(^ 1984-^ I 

-£*l Jb'y? ^<Ja .1 

J>f200^a50^7 , Lu^yr^Lfc^(B>^ L ^^“L{^^(/tC f B^A .1 

-L^WJyr^ if AV 

350 (d 250 (c 125 (b 100 (a 

6 ****** 

^yyT (d ^6A?* ( c ^Ur^L; (b (a 

-l£Z~klj^l^ZlMv^jl8i/i Jj>ifi£U* .3 

jtfc^Ai}/ (d ( c (b c/mlI 1 ( a 

C34A -— 









(d ijfjl (c (b foy (a 

-^Tj 4^ -ii 

- <£- _(j^yV/^i/ 1 ij u .1 

.2 

- (j£ 3J6 _ _ /c^f.\ >(jP*f .3 

-l^/t_(Jl/r^JUj^s.jyO^ 

.III 

i/iy^i^t-jljLf^/ii J (J3U> .1 

.2 

iJ^Sd a 

-2£j^U!<£& 1)isijj&jj .IV 

< ?i^l?u'd)vC}i^Ljy*s‘(jZtJ)jfjjjyL' ,i 

« w *♦ ♦♦ w ♦♦ *♦ ♦ 

-U viZlJ £vJTL<£_ (j5ij.j(j^£_ jU> .3 

.5 

.6 

♦ w ♦* *♦ 


☆☆☆ 











4:^1 
♦ ♦ 

[Silicon] 


V * ♦ ^ 

.Zl^ 5 \js/S>£ y‘iS^ Z/d ^U~ v i iy? (J v 4 v < r i • 

-Lff • 


: (Introduction)^ iP 
i_(j" ljZ_ ic^^‘<^jj4Zv^Z^C^ 8> ir'Z£^v f iJl'^ 

J'lPjUfyi—4^vCd c/^-1/-> c/ ^ b -r^ f ^ : ^ v 

(yjif .)j A>^ c<j- (J^>> S i/< (34 *4— (J~ 

Zl v y*y&jZ\J!i vjl o/f 

(*/? \Z*rj) I i)lj ij&sj-- i/^Jy.- £L Z_U 

uXi l?/v 

(/»vOv4 :4.lJ^ JiA'tl \\Jsjy*<&>)jtl — 

J IVj(IZ U L/jj^wJrijy l- (fiJ^M Zl (J^C^[J^ -Z^* 

-IZUIU^ 





























r- 



iA ) siliciumJ^ (jf l )/silicon 


dK>(/ :4.2j^ 



:[John Berzelius] If 

y? Vi UV(J S/ 3 1 ’/[jrc— ijftej) zC J I***"" (j \$ l (j l !> 

blrijZtAj^ \J>(J UUvl^l^/1 

- <c_ t>3; Jv lA£_ CQ^ 

j£ 0824<L d If • 

JL4 

i \ %l\i 

vr/’V W 

* \ 

cJlf :4.3(J^ 

:(General properties of silicon)^Ur^yU(jcll^ 


=> Si , -»(jyr-£ => 14 , =>28 

Is 2 , 2s 2 ,^2p 6 ,3s 2 3p 2 L [Ne] 3s 2 3p 2 

=> J*A > 

: (Occurrence) 6^ 

(opal) A I (topaz) v L y< ( zircon)cJ Kv A (garnet) 

(Crystalline) (/^(ii (Amorphous)(J/^(i 

^ : (Extraction) 

(Fire-Clay crucible)(j 

( 37 ) - 

































14 uui ji. £414ifUfX^ 

** i • v *» ♦ y ** ^ w ♦♦ | ♦* 

-<£_ b* J^UcJ (4(jy^J4 t* u 


Si02 + 2Mg 




> Si + 2Mgo 


_44 'iSljt^ i$Aj6\s£>-fffjljfr y £f\£\ (4l 

- <£_ by? (J**V(J 

Si0 2 + 2C —-4 Si + 2 CO t 

( 31 i y ( 3 > (/£ (J*iP J 4*14 <^_ 4 \ ^J? J ti.y c 4 (J* 1 1 P 4 

-<£_lTi4 (endothermic reaction) ^Jf\S^A7^j^‘S tC 2f 

:4 Is* ($4 Ur4/J ^(/vj * (/y^ 


lT^c> (jr~ 4: ^y 
4 Jl4 vU5* >"h* 
l^>vy> b4? iJj)j* 
-£~ksij^\r 


^7 

d&/j 

tSc jt JftJ ^_44 ./. 1 

-^-oC&z.&'iS 

J4J4_4.1 

-£-0C ^AS’S^"c^f. S>J 4 -2 

-444^41/ jyy.2 

-^tyrJ'Uc^ .3 

-^tyrJ'Uyf .3 

- CV44 hoi?; L 447^./ A 

4l44c^C3(j4i— ffJ'[jt\yi .4 

-£_C^441<^ 


-£_(Semi conductor)ti4^4<y^/?(jl_- 



•C38> 




















: (Chemical properties) 

Si + 0 2 -> Si0 2 

& i A * t* & i> i Sc, \j 7JL ^ 7jh»<CJ\7ji 

(Exothermic reaction) J'li^vb 7 

Si + 2H 2 0 -> Si0 2 + 2H 2 T -<£_fc&/T 



:^f;l 
♦ «♦ 

<L~ l »j 1 *jTi (j £c_ £ ^jTi (Jjy (j^ u ic/vvif 1 

—tV^eyf ^ 


Si + C-> SiC 


:4.1j^ 

i— yb-^e/u^n^ybi eA->_ bCj^jZj*' t~ b j i i viX^ Uo i 
ctiiIp, 1 7^ j&j> 1 \7 Li— bi2__ jt Jj^l bU^* 

-Jl(filJ^77^Jsj)l^j7&7!bJ’ 





















: & 1) iZl ^ 1 ^ 



<£l £Lf ip^jt iJ^S X/X(3if* t(/1(silicones) l /* K (J*X < 

(water proofing treatement)f \&.SuJj- L—fji 
-L%<L —/Ql^l/vA^ '(£ Z\ejt &ii l (JjJijjJy 
-iJlT—yi'c. <L ijVjy (plug points)c/^(electric circuits) jIjjiJj 

ijl* (silicones) l/X^ 

(chromatography) ijj I^l ^ '£f"ijr)(silica gel) tyf • 

-l£ 

f (Diode)jjK^ {J^t>j!s.»‘‘ (Rectifier)yC^ 0 < (Transister)yf^UyO^^(^C/ 1 

(J0u<d? (Amphfier)XX 

j- —Vv.? 11/1 j <■ <z—iJI6jiS^L*s (3"iXX I (Jf 1 ; 4.2(/X 


?u/-^ !r UL/Jl^iy^L(#? 


H-r' 




































-C/t 2—yiL • 

♦♦ ♦ ** * ** **^ , ** V 

ULI c/v< - ^l-lrl/lfl^ifljfo <Wj/ L* (/ 

J l£;l (emery paper)J* &U/£I‘ l£ 0 tyL L? uJ^> l^> ^ • 

-^-t’ll/' (sand paper) 

(carpenter) J^j \Xj iS~^£ ti'ljyC l/ * &A . 3 Jy/ 


(j£ (sand bath)7^c< j/^c j<z—*?>iS l? J I/ 7 (/£o 1 <J*'^6>J ^(J * 1 

L yijt J&tiuCtj 1 C / J i^> I {jtZ&cj- Jft Z_yJ ^ 


AAij// 

•* • *» ** ** V 

- <£_ ^ L (jb >7 (water repelling) t— ^ ^blr^y/^b^>c^*i 1 

u-^-UTl ^ L'Zl (porocity) J Jjf J^ifi/ 1 

V 6 6 


:(Biological significance )(V^(jl> 
(Siliceous (J‘ , (j^y < (radiolaria)(jLy^y>^f (diatoms)(jl^Jr^ 
Z_yJ^y (biogenic silica)!^ (jl>< sponges) 

-«^ & ij bQj if' <~<t— } i a$~jZ 


C^Tx 













.J&z h>J> j \j£\^fji)'/L- bl—^ 1 4jt t/l) JJJ& j^ir^ 
jZj} l~ If l/" (silicoses)wjl/ U% 2— ytj U ss 
uJ \J* (<£l (mines)(jy £- tyi c— L- yt J*b ij & 

uJjb 

((ftii)j^4.4j^ v ; . 1 f 

t‘cJt2-& (gas mask)—4 


aSPwZ 

9 :SaV v o. 

4 M«p| 


- 2^ £*i sL ,IJZ &. jt £ L-J & L \£;&J . I 

A/itoi-lfUUl-1 

(b (a 

J>sJjy^ (d >y^t (c 

Si+2H 2 0-> Si0 2 + . .2 

0 2 (b H 2 (a 

0 3 (d Si (c 

_.3 

#1 jfoty (b i^lAK^ (a 

ui/iiyj (d (c 

.II 

_ j»y _-i 

~£-ijif(jiy^- _ ^^' t J i -2 




























B 


. a 


.b 

.c 

-d 

f'jbjJj ^ .e 


.III 

«• » 

A 

>iTi/^r .1 
Jut .2 
2^X'^ - 3 


.iv 

—.3 
^ M » 6 *♦ 

wl^(b (a 

.4 

£ ♦ ♦♦ w ♦♦ ♦♦♦ ♦♦ 

☆☆☆ 


C43>. 







t* \s/f 

[Green Plants And Chordates] 


V * * v 

- L-^dl 6>/A J> 1 &*/ • 

/'o)d~ t/yCfA^^c/y^T^’ • 

- Z1 ij-> (^ ^ t <-r > d/’ • 


IjZ^sliJfL^lflfj I Pjt (Metazoa)b 3 l<? ^ 1 *.jC=* t tjf (Metaphyta) 

If ji 1 5*ji I ( J^l‘Lr > ( Sj^A Ji 1 d/^* 

(jL-tf ^)/yi .A 

j^y 1 

Jitfit/' • 

• 

lTKU .2 

u ^i>; .3 
</</* .4 
.5 

c^uD - 









: (Multicellular Algae) J & 

l ijt 2 ?Cj 

jjIiJ&U _ /Uj; J~ ^ [S/f' 

- Zl c/ yC*J ^ 6)3 & [A" 

J*tSsj ij(Ch\ore\\a)i) jZ— yiiJ^Ji/'j^frsojljtSi (3^ 
ijdrtC- iJI-Jj 2£v1(Chlamydomonas) 
- jt Z-szijf' u? L '‘tj*?zj)\<L— k yc— w-^_ 2— L J^i^yiA U^’^'i/y^L')*SJ»i Ju> 

** ' **** * V * ♦ 

^J"&6 Jj£* (Sea weeds^UJjy^"' 'yyJ’f'Lj^ 
yj><££ Zl (j 1^1 (Microcystus) t f*jy^lific/tZCl »Jr (3 /^ 60.£ (Kelps) 
(3 ^-l£ Czf. (Thallus)c/\^ 

_ (S <=— (pectin) e/^v? I (cellullose) j WjiJj^’iJ' 

jh * (Spirogyra) ly b)y UI ^ ^ (j^L L~ If L L /^(J~ (3 65 

(Phycoerythrin) of /{jyjft\ l> s j 1£//'‘-^»-»(j 65* £//- Jl (Ulothrix) 
(polysiphonia)L-* AVjl A(batrachospermum)f^/i/r* t* If 11 

t* U L l d ) l ^^Sjc —'A (J t (Xanthophyll) ij$lj m IJ 6j!<:—'A 

- (Ectoearpus)iJ?v I (S argas s urn) (£*-<£_ 










cT>>_ ^ l~ L \)r>jL<-sj t <L~ S l/y^ U?"A^/[f/^^^jt i/L<f- <3* S ^ 
~<~J> IJ^l)^ z^j{pSiJ^bjojijilJ^^iS~^i}y!^/b^j}^liJyj^ojXjJj' 


:A^I 

— ♦ 

~{ji z^ASAijSs^^^^Si^^iijtSiS' 

-JZ^J'iJ^iijtijj&i^ij^SjA y'/CiJi'teASi 

^/tfv.*i(Ice cream ) ("^A 5 ^ jJ ^6 ^ SS‘ cf ‘* 

_^L~U (Chocolate) 

»C /<dl - £_ 9 ) l iJ bAsiiS U<c-~ (Gelidium) |X AX'-ii ^ 1 6/'^Xl (Agar)v if I 

t* u uj t>t/ AA^iiJiA" fis.jt 

-<£_ IrU L/J iXH J-^ UWi) if 11//Sijt (Porpyra)ly L >y 

(3 IX’J^j L L-.yi Ip/j^l (J if l A bAljtiji il L~^ j L 

-JllSjt 


C46>- 





















-<z_lrW/ 



(iJUj» fylvV Lx'ju 


:(Bryopytes) J^Ms. 

-£-k\?lf (Moses)’l/^l’y 

- l/V^j* Ly'iji #. 3 . A/"* 1 l*y y 
(]l>BZl c It l*y y>f UVt/'ljy y 

d£\3£<L- 1~ u L/L^y 

-£_y|$yy(jl 

<y L^% £ ^ y D>ifJ 

i/i'by ly o^ljy y-L^ 4^ 

-l£(3^A (Rhizoids) 

J^jijil- Jl \j^Ul ifi)\S t (Mosses) \J^ \js I(Liverworts) \J*j)jsI 





- (j£ (Marchantia) l < (Riccia) lA A lyy' L (/(_jAly (j U~y (_f 




























(Funaria) A < (Polytricum) (*J iJij L cJt 2C ly y^(jPly >t U~ L * 

yd (Gametophyt o)^)^[j.bj^ ^ij Ljt Z^i jJZiJ^^ijyy. 

^ X /*\ P.~ <c- 1 ?yi b y (J. bJ b y L ei^y (Sporophyte) *i_.' y sjXjs Uf~j 

1 Jv 1 yd (Antheridia) 
8-’ L vdy'(J t (Archegonia) 


(/u^_ c~- g 

tf/i 1fjjjb \f<e^ w/y 

ijj 1 oj X iJg'jJ'l 

V ♦ ♦♦ ♦ y t 

-<£_ U (Sporophyte) 

£* b y «y> 

_jyi>3>Aj 

i ♦♦ ♦ ** v ** 

~Jt Z^kiby (J.by (haploid)^ ihj'y^LAi—vy^ 

(Alternation J) U'J'k/l^y^Zl iLyvAj.'l>bysy>ydby(J.byeJly>y <^.^ l>y.o 

2^T of generation) 



^ t>7wiya/ ItVy :5.4(J^ 


(Mosses)e/L '-ZZSj?^ 

(Bog Mosses)c/l^jl 




-^i~xuVb>i ^izLLijy-- 


C48>- 















: (Pteridophytes) J'* li hi ) 

1 fjfj J%£- (J U tjw 

♦♦ ^ *♦ ^ ♦ ♦ ♦ 

- <£- if if j lrj£ 9 9>^I/1 t/"* (m> A ’(J^l- <£_ t* If L/* (F ems) cf)<£. £— ifJ-wk ^ - &r 

-^L/V^^(jari sasya) l—•'(jv Iffj^yIXX j )* 1^ ^^ :^lf<=-J 

-^Jsti/'iyi if fyijifjtijtjt ij£jJzCj^\i)j>J 

L ** *? i V ** 

jt <£-j fj iS‘i a/?. & l~ U f 17 si 

jt dL^if \Jfj$ jt J*\ 

iJvj 1 (JL jt 2— U L (ji 2_ b iji t£ 

*• ** * ? ♦ 

w *» ♦ m *« w 

(J. ik<(Nephrolepis) c /*)a 
(Adiantum) fl^ e (Selaginella) Iff 
Ur'j l vjl (Lycopodium) ^jy/ik 
- L# J~ l* (Marsilea) 

*♦ ♦ 

y \eijtfL Z_ If jV£_ v*L Ji i^ii* • 

~J1 zC (Walking ferns) > 


C49A 














i j y sjX b y C/ l ^ u~* u i > J 

(2nSporophyte) 

IrJy />j$y 

i> b y Jj j; > i#/i U> i^y> ^ 

z-UZ Zf- (Prothallus) 
ijy lyJ1 > ft if* l^fS- t>r by Z b UI 

iJl^tlJ^f,'ikz-bMljiVijw/ 

^i>j)j i 6 / i/ > ’^)iJ'5.6j^' . ^ . .• ~. y 

ijj-JllS)p£<^\A^ (J£bJ 

* ~ t w 

-£_t>?^b Alternation of gencrati on Jj by 

6 * t T 

* 

(Ferns) t/y^ • 

-<^Li • 

Sc/a.'o^^^ fa* horse -tails yJClub masses fa}* • 

:(GyiTmospcrms)(J'yJr 7 ' 

U~d^-L% Z~U£_l(Jl/i;JL Jl(jj^<^j(J^^flvy JvjbC^fwyi^ w ( 

- l£ zCj'sZ^O^t J ( -1£ 

j l/Jjs y^JiK J\sjif\ y 7 * 

- pinus l/ 4 ' L yj I cycas l/A jy y b J j Lfyi^ . jy 

V ♦ ** • 


L 






















i/V . c/*l 

cones c/y^ l^ljl-^ ttt by c! L ^/^r 7 * 

L MicrosporophyllsijO **Jj Z—j<UJ IjVbjLjjIJjCLl# 
L Megasporophylls ts jt l - ijt Z—f m. i z_ b j)Pi~ Jt 

Z —/U$ Megaspores (Jb 1^* 2^ b> (5 j l £jtZ—\f 

- Jif 


2LU£ 




t* by >>i£ iyrby £ i tx by J.b;^ iy?by 5 i 



































— ♦ 

- jjt U->(Coniferous Trees 

_ (jV ly5000c^ (X ' (Pinc)y _ '/ U* I kjT< 

100 (^ (giant sequoia) ly^CjC^ 

-^IrULlff^^^yO^Jl/^^Kthe chistmas tree) U y^ (Arcaria) ^y/v I 


: AngiospennL/y^V^ 

j>\ jJy(‘ Z_ TA_^jU<^>y 

<£ j»* »Zl Jus U U5£. tr U L (\f/£ £ Vj»j U <- (4 2L /J b^ 

(y^^L^I^U^U?\^(jypy|£<^y>y , £/bi? - t>r by a v > by ^!l ^i/y£ 4 * 

t>? Jy£ £ |^ ^ (/ 

^JVy i^_jy Jy£_^_ 

y k~s b^-<£_ 

<L_ L (j£ if^-y 

(jj U4u^~ U 2-if 

-L# (Inflorescence) 

ly (/Jy£ (j 

ey! U ^>^L/Ty? ^TjI 

^ H » «* 

-y? jL-Olt' 



,>Zlj4 :5.9j^ 


C52> 
































S (Dicots) J (Monocots) J b £ ( 

^Jb^jt?l2Lj‘l<z-kyi<z£f5kJLl±Jy*jZf$£ iJjjj 1 Jb^Ci • 

V —l — i • *+ V ** 

yj^isJy£. <L- zCjbvijtflZL.J'I-Jl; Z-Si2 ; -ty»iJ"3 , 6' 

- Jt 2-yij by> )\<L~ ijt j ( ji b ) 2_ J b>)^~ 

- (j k 1 ?lTl a vj i (J y Lvv^ < iC^ij 14J t >& 1 

jfc If jjz <£~ ijvj 1 j bv~ jt i« ijj i p*L 1 xjj wXi U-J? Zl (J^y J b k»Xl • 


jbSi 

^§3x1 


Jbjj 





tT f !4 

• w 

l J^ljjlf (Jul 



tb/ 



byJbjj 


byjbjTi 



1/J^jM (J)/ 




/ V 

*jy> 


by^ljl>:5.10(/ 




C53> 














** ♦ 

- 2—yi y L J b J J^)j^> ij liv I • 

^ Jjjy Jb^£&<yi55,000[,. /M»L0)'2, 00,0001,,/liv' • 

** * v * ** ♦ 

dL^(Bonsai)^y • 

- 2_~ j ^Jvj) iJsZf -£— (J^j (J"‘ (£hU?jJ iy 3 0 c— 2 0 (3 Su 


-L 

«* M ♦ 

:^jy<Lb£_jJvl$y 

’.^jjJ^bZL-jJ? 

-4—3jL-b Z—iJr I"®' 
ijj)tJ)liJcjlc£i)lffej*dtfcl}bilJ*"iijye , J 

-<l—jjJ. — bkL-JlJ*v 
tli"/ yjl )i/\<$ft^rtjf\tf\ 

:^y^Lb^_ Jflvlf 

-.^L-bi^saLj 

_>y J— ^—Ji^-' L-V^* 

ffj}\<L- Iff j(^ 
i^yjLwi 

>-Jy> U> < Q f l/I^ f (sarpagandha) Uy/l y 


C54>- 











U?vy JL.tfb’’U> j^ I ’L, I : 

§/£j»j Z-U ££Lj#\<z— (jj^iviJlrU^liji(3 •/^4— ^ 

(RasoushadaVVbbUv* (Aroma theraphy) 

- <£_/^ J lr*^(<£l LiJ ■I (} U (Kashaya theraphy) 


^(j b *L - J h t Is?,<£— z^c— U iisST-J L-L)>: 

L* £*Zl (Chordata) & Wf^i* (/‘wJTfuJ/’- 2f£j\j!f (Notochord) 

S’-Zi'S 

j) I ^ Ur*A (J>*< ^ if ^-Jj; %C (chodates) 1^ 

- <£1 c/ it^ i^y i^* 
: (Phylum chordata) 

-C/t 2fC^ 3 £/VJ c/fb l£l 1/ iv/j^ l> 

- ifi?y*if WyArA cij y ’ h Lze/y^^-^ ^>H>S^ • 

- if A SlCiJljlirl'J • 

^ L* (jA iJ/^jtfL Jfy >Jf ififc/l/ i—if £/ L ^ cfij^)jf 

-Jl z£ (Vertebrates) 

JC b£l f'ijfj/jjt (J I (Sub phylum Hemichordata) • 

- (Balanglossus) Jrd£ 


C55> 











ij JjZl(J( lufjjjt (JL:(Subphylum Urochordata) 1 chfijj • 

(Herdmania)U l Jy" iP“ 

(J 6 J t Sd 1 (Subphylum cephalochordata) U• 
ijfijjf'/ssjJ’i$)£f lP IfL^d ?ill (Amphioxus) df' J r^ 1 <£- t* If t L 

l/"((^ivV^U^O^rtochordates) 






k'tiyr 

ijj/As :5.12jP 


Jjf'i 


1 / i ijl - : (Sub phylum vertebrata) Ux (jvi f l> ^ • 

-L%2- lpf(V * ertebrates) 


M ♦ 

Xpf* i * ^ ^ 

^ b j 6jy > UJol^ (V ertebrat ae)^ <(J >8 (j£ 1^88-J 

I 

c? 

a 

c© 


l/|/^ (Back bone)^ IT U L L 




C56> 

















: (V ertebrates) & t 

<Pjt pj ,\^t Ijf? L J J fri C t IjfJ/ 

(j t J <> f <£_ t>? l J /y i 

St T 'Le?bjbjj(J&£sijzjL (JsjZj'UziiJ?*-£-t‘lf Jj 

-jlL-J/: \£jCJ L lT*v b ^ l* br’ij/j^ l/- <£_ 

-<£_ lJ lT i>:9 (ji^U ^ L L* Jy’ 

/ 

((jU^)Pi sces c/ t(Jll^ • 

( ^ 2 [/*)AmphibiaU lT f^/l/ • 
GyU^b^y)Reptiliali^L/l/ • 
(<i_>V)Avesijyc/l/ • 
(<±-l^)MammaliaUj^t/l/ • 

~^C^ifIJpjy 1 (Stream lined)• 

" / y ^ 

<££) - 


(Operculum) uJ iU 6J.* y^f jdijfiby'i 









-<£_ i}yi Ji^ 1 /fPjjliJjj \j L e/f^1‘bf (Oviparous)** 

J> JvC^f l»j (Cartilaginous fishes) uU^bJ>(/yC^ • 

(Ray fish) tKj b^vj to* i >.« 

jy^^U’jJ^hl^jj^^l^Bonyfishes)• 

(Labeo) *~ji *(Carp)^ l^(Hippocampus)* I£* 



Jj J/z 

ijikfj— bl _A>£.vJ/ :5.14(J^ 


*♦ ♦ 

:jU/Jbi_ ^Uciv• 

/ (Narcine) c/ fcO t 

t* u l/lK^> i* 

7 (JU 400f. - UtL- 

L ** *•• 





































|' ‘l’ y L;/" (Hippocampus)i^r^/?^rf 

(Snout) jr^Sj'L }?P.~ t* If l/" 

. (J^Cw Jy f^ ij I (jwc^ 

I /j) X'i illijt J^z- (jy jfcX— Jy^u^c. X<~— 6j£ 

j 1 4 ofjiSjiX l ^y~ i}Sfaj & 

I ** * L 

-£jtf 

I 

^h?6 j£ lKc/ L* (Ostracin) c^y' 1 * 

|l~lfl/^Cow fish'# jLy 

L 

^j}p% / \ P‘ 1 }?\J L* (Exocoetus) jfiy'y^ • 

-<^L"lfL f“}idl>X-Jl , !/jJ’('lt/i/l 




:&rfl jV 

/2L}£xLl jlXflL £ [/}' • 

-Jt 2fC (P i siculture) cA }* 

fJ^-^tlf}JlX^l£Lxlj2p(Jl?y>(J/4}jj^(Jl;(Gambusia)L'p r ' • 

~UX& uCvAC IJt/jsj ilZl 

(Class Amphibia)U(/\/l/ 

.£ l^/t ^ t Ijjfi(jy^<kl Jl pC (Amphibian) tljr'Zl U i/l 

C 59 A - 



















~jl Z — f/ L j - uz z^C^w>z 

~J1 i}y(<L~l)J^I(£/l)y$J^/jl(Z-bJx^bL' U^J {$7jt{j\ • 

'f'j.k-JZ 

£-UZ Z~y ^/•<^lrlf LL Jil)b ijl • 

- £— tfj*[p/ijfij j)J ^Ilj?cJ_Ljd5Ty^ J) • J^ S \ 
-iJtZ—yi ^i^lijljj£iJ'vib)j{}\^‘t/^ijZf[lziiJ?* • 



I5.17J 0 


1/?ALJjf(J !y<i/f P Ji I iJjj Uiif-L% (Oviparous)* Jt/^V • 
- Jt zC (Metamorphosis)^^0 - J ^>^—<£_t>9rl£ 







































jtfl£ jjt Z^yiA .c: {$*£- (JL (j-^ oM 




:5.19(J^ 


:5.20j^ 

















































t/ ( f- oC^U is • 
(Blind worms) ^/^^>*(yj^'U(j3’’(<£L(J'l 
—>©-?Liy^ t (Al^es) <i-lf i— * 

LvGj’ ^ l^y ( 

6 V * V 

jfc'L-.tL- jy 1 (Pipa)U L _<£_t*U l/""Mid -wife toad/iyc/I^L^ 

cC^>iji jy*/ 

(Summer sleep) (J </ L vCjI (winter sleep) (Hibernation) 

-<£_lrli/" (aestivation) 



:(^ldj5f2_bi£v)Class ReptiliaU 
ij/tJj lJ lz£ (Reptiles)c*tL*IjrfZl U\J\ 

**** ^ *• ** + — / — — 

Z —^ l£jk U>r^(J^ i ov-v - {Jl 2?C^ L* ijh L* \£<L- b 

UfCjf /■></£- <z_ k* 1 • 

-<£_lrULL^Ui j^jl/plate^^^biJ^^I • 

_c{f l i^-v <jy • 

-Jl2-s?^L^iJ'Ljj£ijLjjUjj(Jlj : ‘[/LjLXi'IJ2j(J^ • 

-O^T) -— 










w-V <Abi 

-<£- fctf (jj# [/>P l 6'tjZ‘jC £- (Jif I ijj) bljAjt^ fcljjf (Oviparous )L/J^ 

(Turtle)l^Jj><>04(Tortoise)b4" : (Chelones)L/^ (1 
b L- j b) I (V aranus) i/ b> < [ ‘ (Lizards) J ( 2 

-(Gecko) 

♦ ^ 

(Dryophis)^vk^O*I^^Vov>^ r 'wViO^ib(Viper)y?b: (Snakes)^ L (3 

(Krait)d<^( 
(alligators)(4 



























- L 

L/J • 


*♦ ♦ 

I (chameleon) • 

^ ^iTj^LAf*^^JAaranus )A 

L£ 

^ :5.22j^ 

-£~Jl2*lSj6/tj£J>-£ij! PPi) blie'll jtX’^d juL (Tuatara)bL A y • 

J/> i; ^ J 20(k_y(2l _ o{r ^ t <^L b i_v i>/j>*;• 

-J1,t—j\jf£jlj 

-Z_y?4_/v {f‘&^j£^y*J~ l/%- 1 1 cfc^ b5 (XJj£U-Z l£/ iy (3OOwJrL^l • 


U d> x J^O- 5 J L J i*>£ — b i_ U l *-c )£- 0 ^ [ ^£ ^ 

_^L~ bl^y^-^Z— 


(Extinct Reptiles)^ 

(J> U'y' (j L~ <_✓ I 



ib^riK > 1 

^K<> ./ \ 

• " -__* ..w. 

11 - - 

~ " W ~~ 


oOU/l:J5.23 


U>> (J^*Zl (Dinosaur) 

M ** M 

1^150^/5?^^^ 

i^ZL Z_ U £_ L JZ. J l" 

♦ 

J £ iZl(Jj^ tc 1 y ijtj 

-£-k- 












































/(jy L <jh y~ £*> (j! lW!l I(j y 7 L U 7 ;^ j U-? t bf) o/^ 

Zl \jh/^ iZZ J U*?Z Z_ it/" (Poikilothermic) ^ L* b^f 

j u-? $> iXO iw^- 3 -pi u 7 ^ 7,> j t ^(3/^ 

-JtZ-l)/' (Homeothermic) ^ L* b^uZ/^£bA ^ ^ bfZl d^f^~ ‘ 

-ji^£<C L wJ^v 4-i^v.* <^>v 

: (V iviparous)lvAy> < (Oviparous) U(J^3 
(jA 0 L JU ^tbr 5- U (J^L <£_ t" If l/" (Oviparous) V ifef^ L* br 7 .Z_ b _ i? I 

iJjjU L (J-’>Vvj(^ L* — b z£ yj£ f (j£ (J J jA?Z5- <£_ fcb? (3 j# I/O Pjs I 

- Jyj?^ loAvX jjv>* I 

loAyd(jyj biiJ^jZfjLjjl: (Viviparous)Uyf. j|^J ^ t btfA 

- 4 - 1 fe 1 Z?-<f- £/ bv>* Zl (^£l d ) L (J A ) 

( J— b Z L lAAZ~ (Ji>*0 (andaj a) If b£* bC^ L* JA jt J*y ‘\s 0*^/1 

-l/'J V^jt (^—b<Z—L10 1 AL_~Placentajy^)(Jarayauja) \rj)/.js\ 

:<i_^y(Class Aves)^^/!/ 

<£;*- l£— t* iss.-utL- ivL>v ^ tbeZl ^ u z ( 

l^Lb^f-lZZ_y J ^>yA^-(yj Z_ yz (Aerial) Jbr/^bul 

-2LZ/r lA(X J ^ t bfZl (j/(vC lX< 4" I^Zl ^ t brZ- bZE 

-<£_C^lf Uj^^^l3^f/Vi((boat shaped) 1/ 1 • 

{£*-(*/?Z_yr • 

■Cm2> - 









(Pentadactyl )• 
0S&£<i-Lj1:tlzsl(f7<Lb 
-Ui2-J)j,jZ2-ji£UiL.\rst (JjfjZ 

** ~ ♦ w; ** 

♦*» 

iS^tCd' • 

(Ventricles) &jjjj I (Auricles) 

i Z_iV^ 

bZl^(Aortic ^-lc. 

♦ ♦♦ ♦ 

-<£_b? I ^ijj^iJj) (Oviparous)Uo^v • 

^ ♦♦** ^ ** 

-<r\fWJ-0 yi>J'))fiJ>Xs 

o/i>} L f JSj f U \/‘}if‘ Ik?®’ ’.t—jij L- b L. Jl (1 

-#y/j( Emu)y£(Rhea)U®/< c/ £,/*^ ^ >V i_>U (2 






ii-sT 

->y<;Lbi_>U>C> :5.25j^ 


















































- j l v is<S<L 

fytf' • 

-(^/tZ l v^y£eJ>i£(jL>(Pneumatic)*_ZV js:A • 

: 4Jf<=— i 

-^byi/31/8>V L 4 rC^- w^-' (Humming bird)s>V • 

- ^ cA 1 (jv^ - f - 9>v iJ b i-A» 1 i 1 

isl//? l t>? 2.4^/^" b/ pJ~ 8 >y (y (o strich) L/p • 

0A^> Ov l£A iiAf/ soC;.yl-^ by tA 1 4oCi./to 

SpP i 8,OOoXb^v^-^9>yJ^J^(Arctic tern) to-$vf • 

A/l1/ i—P/ju^-c 0 ' t l/*-l£2A ^-tfsSJ ij i y • 

-^aJi> c/A 

(<4'^2)Class Mammalia/lc*tA 
u ^;Jt.^ M /iic, tiyj/yi Ja>jj^ U 1/1 

c ti-tfZl c/Ab.Af J’p?-p 2-jfJ&j%jjii}b%jjiLr;2-jt££J pPu'-uj 

- l# <l A ^ /AA(/ j 4-tyui 

OP) - 










i I <£- C& If Uj-C^ p/j (p’jvj * 

- <£_ It it/" (diaphragm) ^»x/ ’»a/ (j UvjZI U^r 

- (Jj? (jV L 

<£l k 7.c— Jr 7 tvi b b ^ L (Jj J L if*/j bJlJ£j<£l(J( 

-Ji2-xAsj.'L 

♦♦*• 

-t£ jPi jTb La^i lT^ 

-<£_foiJvL^ L(J^y jly^-^Z-^i—l^vUZl Jj 
(^( ji'j (£_(*-') (Enucleate) 2£> J^o ^// iJvM (RBC)c^ V? J</£— J7 
- Jl 2 l~j ^Jj^jt (jy > Z1 Ji/?S. (Heterodent) ^ 2L>?Zl f l31 b 

- Jl j£jcJ b (diphyodent) jt & L >js3js I 

tsiCbjj!\£~f ; '\/3pj)\\3j3 (Viviparous)b/ ^Vv^U^ 

Jlf Jl(Placenta)J>4kri^>U' (Embryo) jir-^L- 
jX<y*_Z_UL (jih£xt(.£*# j l(Mammary glands) hj *(j ty • 

£ 0.0 /jf 

-tie'll (l 

(Opossum)^y^loX^ :JLQjb{}? (2 




JJCijbiSf (3 
d-lZjlJbJ—jl • 
:<£J^(jT • 


C68> 









dJ&jfiSX 

^(Burrowing Animals) j^tl^J—bJ—lkJC(jZc£j 
-ijUb)!Lkj/<JM (Primates) l/^Is 


■.Jtoufuxty :5.27 J& 



































'iyic— (Pigmy shrew)y^ ♦ 

-<£- tttf 1/2. 5 ^$/^ ^ 
__^-vjL yl^iy^ (Blue whale) ♦ 

t ♦ 

Jts : 5 . 28 J 0 * 

- ^ (} If L-fi)£^L. (jlf Jl (if 

- fcX/j (<£_ C^ ^ I jfi L <L-^ ts! iJ b£~js (S loth) j/lV' ♦ 

d lTiA£<£- (/1(Echolocation);t/*- -i&llbJ—Jl<JZ) j j * 

y J5 IVv.j b j 1/^ - <£_ Jv/Lt (J^ 

2—SiZ — Jy*jjj)lJjyvf-iC-IrlftLZ!. £/^{j (Beavers)^ ♦ 

- f‘ (Reservoirs)^f jyTJ ,}<£- J) L J3tiJ»\£— t"J/^ (Dam)>£ 


cT 

(b Uy’-Vijl (a 
iji^ZrC (d i/^yUf (c 
t>f (Gametophyte)by (J.by by^LI^ 1 .2 

uHW (b O^' (a 

i/*H^ (d L^yZr 7 ' (c 

































(b 

fli^(j7/ (a 

514 (d 

(c 


jj ^ l* Ij^iO y^ .4 

jZJpy’eC iL- (b jt 


<£-(jlf (c 


.5 

i)ljfjj&d~ (b 

DbJ^v (a 

i)bjy^>U (d 

iibjy^Uci^' (c 

-0# 2^yi^)^.iJ$)3\/)P^js^js UlJ^jtj^(jj£iJiS^W£ij/^jZiJI .6 

^^V^Ic^L‘1^2—bi£^(c 

iiJ^tKCa 

«^Cyyj^_>£/(d c. 



(7 


^/U’ij^.iyuy^C (a 

j^yjvCd 

(b 


(8 


L/^Ca 

♦ 

t/Wd 

^//(b 

(Aortic arch) c//(jLy^J^J^y (9 

/ 

^tuT K c 

b( a 

bf(jAd 

y^vLjAjCb 



w^UU^A (c 

RBC^T^Ca 

(7?)— 








- (J l^~(d c^lvl^l/Cb 

1^:11 

JOwCIlT_.2 

-Ut2L* _ jtj^4 .3 

__t—(jyi^vlft^t.4 

-f-_- 5 

:III 

.2 

ojs jU vjI$^vjU irU-J- k: 1^ . 3 

s/ylJbwLiUj'LC* .4 
♦» ^ ** 

.5 

11 ^ L‘ bf<£l I J.'vif :IV 


Ilj^ 


.a 

<2_l^ .1 
♦• ♦ 

carp^vl^.b 

^>V .2 

fewt^iC .c 

.3 

** H 

<>i .d 

4?J? .4 

6/,?' .e 

J5 .f 

JU/ .5 

M ♦ 


Cj2> 












-2~eJU Alternation of Generation Jj U* J"<=_ J— P<£~\J^/C^ . 2 

(Cones)L/^^L/y^f 7 ' -3 
-ST^Uc^Al iS^Si// -4 
-/<j£jiwv.)ubuTi. 5 

-6 

?e/? j}yi{Jij l ^c^^y‘iS > /^l <C <L jljZjiPs .9 

. 10 

♦ ^ ** ** ^ 

^fc-'iJbwLjl (a 

(b 

^C^jbi}f (c 
^Ub^j^l (d 
^Vlf (e 

^jp^f (f 
p-t^jp\Sx (g 

(Primate) 1/ (h 

☆☆☆ 


<^ 73 > 







6:^1 
♦ ♦ ♦ 

[Plant and Animal Tissues] 

_ii/i 

*Y 

- lJ 4^/*I 5 JL- • 

- £~ ^/{JM y*/J Sj • 

ys/J ljt[J)j\j!\r{j.i^Jifji I (3 b <£_ J? l3Zl ljf/j.)J l/>* If2Llf k-J 

y A^wXi uJy^^l^cJ * - f ~ (JA 

i- (3 U-?j£ ^ t lo L~ U 1 .- l£ Z~^ t b J 1 l^ (1 (3 L~ Iff ll/j£ </%. 

-<£_ t?>f If If <^_ iTyfy y^/ It ^jTl l^|j£ 

-yylril/^(Tissue)^^C^^^I(J^c^>ly(J‘^^^Ly^ 

(J^ ^ lft**(f£)j) I (3 ivjv bf -> (J-^ 13*^5 iy (3^ 1^1 c/I (J^ (J %* 

l£jf If If (OCl&yj^ ^l(^U^L^Iril'/P^<^l£jf If If }fy Le^ 


(J- >* r4 _ yyITIf UOIt'*IST^f y(/(Jlvil U ^l/* & ly #j (3^ If :<£-lf ^1 

-£_l~il/^ (Histology) 

- Itfjr^lf U*L (f? Z_v^r l^UgJV <y*iJUL»j Jj/^ lr U 















tz5{f‘ U /S^ [p~ (3>^>y (3 L < ^-</aJ I Jfi< [/)Pjt\J^/C ^ t* 

JmJ^bjyjij: iSJ&l^cJlJiJj^i (jlrU 

(Meristematic Tissues)U^(, ' (l 

♦ 

(Permanent Tissues) ijf\fb (2 

-jtZ-l &PJ^Jr<Ls& Ir [f/jt 
** . ~ ~~ * ~ . • " 

-L# 

-L/t^(/(Growing tissue) 

6 * V 6 y ♦ 6 * V 

•♦ « 

P^uJrJlV/^^30 ^lJ^(y^35^X/-^L/UV^^k r ^(Bamboo) l/\ 

^&3!> 40 is fizif 1 <Z- 

V •* ^ ( *• * t ♦• • / / ** i, 

_^L~1 */ML££ 

--—~T- 

<7T)- 





















*♦ 

l^» 

- jL>? LL (^/? Z_y< 2s~iJ i >&/. • 

jAf - J Sj U- lj£ (j LViJ If L (A^ J >. Jj/^. J &» 1 <J bv? {•/ if* 

-l£(}Jjj,jZ£ r (jlf i^iJ^ijt(Nodes)i/j^iJ^J^ JjZjjI 

: (Permanent Tissue) jf\fb 

-^ (J.rfd ^ (Cellulose)J A^"" v bf j(J.A(J^ lAc)L ^ UA£ ^(/b 

^ l jAX^iAi ^*L (jy^ c f If L l i/cA< AC(/T,mU*£i 
(/ b<£_ |Ak i/O It L £_ v^/V cAA jt ^0 U> _ ^ £*byj /<£_if A ,IL l£ Z_ If 

■ijfij'bijl' 

(Collenchyma )tyd>b A 2 (Parenchyma) ty.O'A 1 

(Sclerenchyma) U 3 

fJAit—jj ■s'-'f" S>£**S ^(jbjAy>J 

- <£_ (J If (J L (j£ ^ <■ & k 7.td^^)r^ 

^ \J*>jijLj>£jj Ijj J AlE ^ AZl gj; u 

(JA/r &A*fy^fja u g*J>biJ \s£- f l/-i£ 



: 6.2 


C76\ 










[£4_L Li£\^ JfJJ @/(JjLi 

-t^Hj^l/i>JljliJ^j^^iJ'Li^2£jjl^jylfrl£l3lJfjjl(Loosely arranged) 
J U^- 2£" (Chlorenchyma) l/l ftJjjf'/‘JJ'OL- /ll J^i/.vXy~ ^ 

y 2—j£j l)lfiJ-t~^ (3 | ^(Pistia), :r H^iL^ 

♦ V ** *• ♦ V V ♦ ♦ ** , 

-l£ Jf(J ^ t—**—. /£=-brc^ lAC l> Zl ci' 

~Jl zC (Aerenchyma) Iftftjs/] 
:(Collenchyma) 

cJOiL lr U l L l^A/ D>*v <j£ c* l^<£l U* 

Z_U£_l <^Jf(J 

L (Hemicellulose) i(/fv 1.*/ (J.A- Z_vT^ J l£ 

:(Sclerenchyma) £ (J*U 



^sjsiy"’- 63Jf" 


- j? Z-l^cZ-9-yv ^A*- Ut2—yi&iM 
ksJ'f.Jil Uj: I—yf L/b tyU'l 

** ** I V V 

\J k jZI j tJ'j) I (F ibres) JLj Jl! JfJJ 

-(Sclereids) ^ l: 6 4 ^ 

<d? jt L- yi^ l^<i_ bv 1 /j Jy l^L jf^S J»i cA^cv/ 



Cn\ 
















2—*ijljj££LjJ?%-iJt 2C (Fibres) cLj 
-<£_t 

zC (Stone cells) 

l * ? * V I /> ** ** 

:(Complex permanent tissue) t£r (/ bsjg? 

i-Xl/i * 2—St<£l f l3 1 UfJ Aj b)/j> 1 5>v b Djg? 

e L'C— L k_iT" *—.j^a 

- 2- —^lf‘ U/^lT (31 Vi I U*£ fOAi I f^U~ ig f* 0 b)<L 1 (J ^(/l’s>^7 

c^L^Mrc—- (JivT.£_<£_ gji f^} : (Xylem) |A| j 

\J%s ***($£-*— 3 :/'iS'ji'l&iJj&‘jjlijl£—jf 

1 1 jjv3^ ’V^L(/c 

# # t 

^ i/# k^ 11 UV t ^ ^ ^ SJj l* ^ 

-£-6* & 

^jijJ/lJ^jU L- (^U-^cL/^j 6 l*l (j l^iviltfU:_/(i If lTJ L gtfi L* ^<v 
vi I jl i?<£- (3^^ibi t/ijL'^^>> (X*/*£- (jAt 

: (Phloem)^ 

^ i<A^- j^v u cL^ U/if <?. ^ 

C78^1 - 



A?:6.5 

















- & l ■jfijtjjj ((j U tor<£Lj fA t^d'd (i- 5 * (3* ^ 

j '-rd^'t Ji ^6 dj d tar~ dl 2- — f'WjbJfUjtiji U 

^bJ^oC_yojTic^l 2— If ^_L 

(j U (J L l^ b g br-'kjTf (J Cv^Zl ^ I^jj- c£ 

(Sieve plate) 

-^_Orv>/V 
£ 

jfc j/ z* \J?L- b<^T> J U l* 

j? Uj 2L (Companion cells) 

- l£ 2fC^ E/ J‘U :/ju^ L)d tar 




■ (Dermal tissue) 

i£c-tfd> L ~ >f i/jkS^^U J ^f L ^ L dt 

J LV(X^ , ‘-^-^ o/t ^ i^8>*j^-<i_(3^ 

& dj's. ^ d >£ 0?- ul ^ 

S tyddd’/sijZiJr^zidJdijMjl-^ 

. -^r^'r r 

L~\edLij\\jZij)3it f\ g&l/ (3 -’a 


i-ir 

Jlfd^lM 





i/'aJV 6.7 J 5 * 




_ 



























4 ^ cuticle $>[<&£- (jW Je j l JuJ 

<2fT(Stomata)i—L^yjy*^• 

-{JtzCjj.’&sl — jjf/tij3\jJZ\£ -t— ijj^v iJ—LjcJt 



_ £^~9> 1A* £(J .C^yl'^ v J<£l ijyuf'ijt s lC ?.'•(*. 


:£Lr- 

eL->^ V (J- 5 ^- 4- (J-tf ^./ (J-CcTU^yg .j jV (J 1 


Muscular tissue 


: (Animal Tissues) 

ty JlJ^ 2 Epithelial tissue fyij^k 1 


Nervous tissue 


g^. 


Connective tissue 


gljv 



f 1^4^6.81/ 


t 

1 #/ 




















:(Epithelial tissue) 

(/V {jj I j )jj:\j) I j y f, \j& I ^ (3 ^' 6) \s-C- tyfj^ 

♦ 6 

-utf&Jj Jf 

(Saquamous ^ (J >Jf > b yf^ J J yt <£. vh ^ L^Zl 

Z-ly^^/y^(X (Tiles)(,/^L J '<^t//y^_lf epithelium) 

£C{j ^(Pavement epithelium)Ji/T 

(3 if (3 1 (j~ u y J-v-> l*<^ ejA (J t (3 L& u^ V 

. I " “ V ~ V " l 

-tJtZC (Endothehum)^iJ>Jf^v^ ( y^lf 



g n u^ggg 




ybZ. 


^L3»lT ^(JJf :6.9(J^ 
C8?>- 























)iJ6 


(fijjti'jyiS fyi/'-Uj:^ }b^j&i}?£LJftiS*-^ 

^ U 1 U>-£_ Jy^ jtjl/l ^ (j£ 4 ~ (3 If (3 i (J~ 4 f ^ UOj b)jt<L 1 yb^ IA^5 

(y l/vi \»jt<£- yb 

yjL^_JbyyjJy*c^LXl• 

6 ♦ v V ** y 6 ** ** 

- £_ Jy2V (J» i£y iJ^/^J ^ 

:(Muscular tissue) fy (jli^ 

vil<^ (ji y*yt (3 il^- l£ 4 ^ myofibres L (Muscule fibres)^-v 

J^- 4 - (3 If (3 L c^i^Ly^ 

y;l*(X £/S)Z— (3^>‘*<y?Jt lTivil 

V *♦ ♦ 6 ** ** (, 

-*■/&%o7 

^li^/b(J>U’j 1 

3 








:(Striped muscles)^ ii &jbiJj[pj 

[pj/iJIZL. i/L Jt 2—Sij b {jj [p)j;b\je \s/i < ^ I btjj Uu 

i* li^/ btjj Uu_ ju I^ru b^i'f/^cLj (3 il^Zl zC 

Skeletal muscles^ ll^i^l^l/ij I 

♦ 

: (Unstriped muscles) ^li^b(jvUu/^ 

<r-tJ.Ak/ ^il^b(jbUuy^ 

2-x2-su- Zjt <Y'^2 Lj i U^jCs_t If L 0^ 

-j? 2—\f2—liJ^ijZj)jej}\ijUk 

c ^ U^l '<L JL &Jijfjti I iLj U U Jil^//S^ l^£)l 

-Jl zC (Involuntary muscles) 


C83> 






























: (Cardiac muscles)^ U^i/ 




:£-r 




.1 


w * 

.2 

.3 

^ UL^Zl^ JJt>vL^*» ^ L2f .4 
U^ULJ(jl'i/i .5 

.6 

1*>V^ i^ll.^ l> j]>£,!>! ^ -7 


- £*>y\£l w ^(/^* l)-’ t/I :6.3(J^V 


: (Connective tissues) 

^vr'O U L (CC, - c- i}y J^S (Matrix) jO tjlijl 2-StL- ytt— yl'fjy}? 

i£jJ?[j t :yjt 
** ^ ♦♦♦*♦♦* ^ 











J if 6 1 u~j ‘Gijf’M u~ i^—- , —' 

_^l/ 

glj^Ju .3 .2 £&&>$£ .1 

:(Loose connective tissue) 

♦ * ♦ * * * ♦ 

- l£ J'^mX/' 1 (j it/; 

: (Areolar tissue) ^JL 

jUl'A ^/gjL^jujL < L2l>gl-^t'ULL^c.l^L30i>(2l/1jL 

** i 6 ♦ V V** ** 6 ♦ ** V | ^ 

• ♦♦ ♦* w ^ H *« •* 

♦ V v *♦ V - ♦* 

(Reticular fibres)^^,^ • 

} J U*<c^ 4 f (Fibro blast) it i/f l> ijt Ijf A ^ 

(mast cells)^lAi^lj.j^l^(j^(macrophages)(>^^ 



t?JFA>#/i: 6.11 





































cLjji\j of.j> b (y< ■ (Fibrblast) i/f 15 • 

- ijt £j s IJft 2—yi£- £’■ (plasma cells) ^ • 

-C/t2_Z/£(Antibodies) l/^ 1 (/u 
J^(jl>U- : (Macrophges) j _^T Lg* • 

(Phagocytes) l/^ L/l^ Ujt ijr)j?j)\J2 Z—(J; 

-oZ4^ 

cells^lAi-'-'l • 

(Histamine)c/t^r^KFieparin)^ ^(Serotonin)^^^ f 

V* 

-L£2^j£ 




^l/I : (A dipose tissue) • 
gl/i^ j&jjb /J ^&[J?<£Lijr , Lijl!e^j'?2—j / t 

Zl (JZf* l^^vT l£Zl (j)(/'if £/ If'*'' I 

^ * L ** ’ * ' ♦ * ♦ " 
JJt (/^jL^l fyjb (Reticular tissue) fyjbjX* • 

(Ligaments) (Tendons)^ • 

Z_UZ_ L (ZLjj \£ Djljjt 
:(Dense connective tissue) fyljiMJ>j£ 
'<^yu-»j:j r )t£^ l*jt JL Jl £ £&J<>rJ\ i££j£Xc> 


C86> 








- Jt 2—yi Z- l> (^i>< wt^ j Jl 2-X 

\jX i Ji\^Ji _'/*■*_ j1^0b)H ^Jim> s~ 

- (Jy^/r ^ J &J- ■ 

tj~* [s )jX ^ jt {J 5 '}£ J'l _ jt %Cj l /'k <=-(chondrin) ij jX 
Ijf- (Lacunae) i-j/iJ (J t (chondrocytes) 

- Jl Z — fj 1/1 ^ V?U~* \siJ ->' I$1 Z_ ly ijt Jyi)f<L~ \jt)j L y b 

:2L^I 

♦ ♦ 

-Ul <L ff \;J If t L t Ir j ijj :\I ^(3* J^iSf 

- JyCsJ’ G?Jy ^ j (J l^(jl> > v _ <i_ (JyQj* * J>1^ 

^i)^^[i)^ (Pelvic girdle) 

\£/\£}£. y'Su 

(J^v yjl t/y^* ^•’/^‘^-^ 

-4_fo* juTtfJMj" 
fcylyi^^J*yC:J^/y> j^. uJ;/^ 

_ ^ z-L% zC (Pericondrium) (~j >' 

i/uy^ti t (3 (>?-<£_ i* j 

-L# JP"c"jt 

(pinna) l^y-J * ti l* * l/ 

^ J^<^(J>lX»>y-l^/<' ^iT (elastic cartilage) 

Scfi-Uj; ^^>/^jb£Lj/tjLj1 :iJIsjj 

(i_i^€ 

037 } - 


pin 

i _—-t --_ -*. . r’■ jp .-> y 



i-jj f*jb£y. 6.12 
























j b fy{jX - (Bone tissue)^^ 

f^LVr L-yi 

-Jit. Irt-lJtyjXCf**' 

- by) Iffl) ll-Zll j Z i mZZu $^ } Z^lT(J> 

<C c/iV U l£- tUu U t lTJ'/^(( j^ </\. ./'JlZ 1,^)1 fS)j L 

~(jt2-^U* 
. - ♦ 

(Haversi an f \j£ ^Z/rr/jj ^ if is 3Z> 

3* 3 1 c^Tvr: (3* f/if l/I-uZ yf system) 
<L U Z_ L w U*l AJ U L* Sd-?i£ if- <£- 
- 4 -C? j (J"y (/1 (O s s ein) U - 

l> ^ if (j J^eZL-J if I fijt ijf jl 

6.13J^ J^Jt(Lamellael^c^L^iL^L 

ZzZ(Lacunae)i— Jf JL'VjZI A 

(jZ L* cZZjZ ImZjTL fjjf f[jX L ij/ i'x^f (L'/lJ tjTi/ - 

- 4 Z (Canaliculi) 3 Z3ZZ5_ 2 _v<i_ £ (/* L <=_- 

jZ_ l/l z_v*i_vr (Z 7 1 J.AZ 1 J 1 j£ A/ 3 Z3 lZ 

<£- (jZ t (jC/ 31 c/ A Uz5 ^-ITjAL^ b uJ U^ Zl 

- L/t 4 Z (V olkmamn's canal) 3 t Sf *i fa£%- UZ Z-v^ Z 



:ZZZ^I 

♦ 

-4_Z>3^^^^3'>Z- > Z~ ^ 

85%^2(3^lyZ-^l3^t'30%^U3>0%-^8X^*^^ , ^J> ◄ 

++J s 

i 1 


XJ^T) -— 













♦ 

:(Fluid connective Tissue) ^(J^J U 

♦ V ♦ V 

~Jj! J U<^1 * iJ-P' 

L it L-ijLfC;it(/yV L ~if tfit/fd? : d/ 

w it (4 £-> Z_/ LUv;l (WBC)o (RBC)^ l>6/<£ ^ V? 

£✓/'il (j/- (3-tf |^\f‘ Uy^Jf- I [f^J 2 * J U (X 

iJj 120 <=— lOO^i^^j.iScf'Jj: 

lbj if\ j/£- d-^Uj "dL. (3-^ 

-<£_ fc/u (J^ (j"‘U/“ lT 
4_ (WBC) c if^<C 

3; !—yi^\f^£j 

VJBC-Ut 

HxJr&if 10 , 000 ^ 6 , 000 ^ 

Cj^Ojy 



i/t' -5 'S&i&C&f". 6.14 


UtJ U> ((j£ v ljZ*iflif.ifyZ - jr* \sfnl j b^ byfj; I (Leucocytes) {J* dfii j b'4 b 

-LJyj\s<zf^f\ (5i/L^t rsJWjt 


C89> 




















:(Lymph)^>^ 

Zl tf'd*.2—yi U$J~iy '/£-- d-?J~ £ * (J /J~ d-? j> * 

b t £ if Jj! bsj* i 'f*-Jft zC^f^O )/j b kyt J^bjt ■/» tjfi 

^UzJ \a£<z-kJ'j\sfy)l — f\J*b jt {jfij Uj j/L>fJ L-* L' iS-J% 2L 

^ u >& u^ z_ u i ^ i^zl (j Aj^Zl ^ 

-l£ 2^j£ 

: (Nervous Tissue) 

(Jj lTJjvU If.f' l/(T‘> IJtifiJjl1 

<£l A (Jtf drf(jl I/j-AL^ 

J A it* AlA A * Aj 

lfW"U^ U ^ L/£ f* 

# L * ^ L 

tb ^ 9 > i> ifj 0 . <£_ iriVA^i if< Jy>< oW AA 

<^Lv U^_ Uo l^yip l 2^ (J^i ^ f > '6^'~ £-k i i/ (Cyton) (J{^ls L ^J.A_ Z^Ji'f/ 

-£_l~ii/" -(AA-cff <^T (Dendrites)^ Ac/vj 2^ 

>jA A-l£ <A (Te I e den dron s) ^ N i AdS - Ir^A<Av A \/I 

- tT z£ (Myelin sheath) ^y (/A l <d?_ z-kyzlyz^jt^jUt \$Jjj U ^ 

- ^ l~/A^ v \)j JV (3>^ 8 J £ dfsfijt U ^ 1 :<£lf<=J 

6A{j// 

~jt d > b^ljJ p j J 'tjt < ifCjj\}y.44f^ j4 1 



UlN: 6.15(J^ 


< 90 > 































cr 



L~ U [fll/l Pyz i£ )j>^jt \)?<£~ ^(j3 U b»^> 1 

iSfyjjfi (b uY(Jy(a 

L/^^l (d L/^/ (c 

t 

ilrStfU/Stijttffo (2 

cLj (b 

jUltMT' (a 

(d 

k£>fl> 

t-dAfiU/lS {yfij (3 

Uft-J/* (b 

jl J>/*(a 

Jpv jl (d 

(jA>u*/}ijL(c 

<£_l~lfX / Endothelium (4 

fyljJ?jb£Lj (b 

£/JyJfl/fV (a 

(d 

f'/ljJ? l4_X (c 


(5 

(b 

§A (a 

&bj> (d 

iJ (c 

L - 

dtflijfjjl{fisiStytff (6 

d</i< (b 

iJUjc (a 

i/t (d 

4iX (c 




■CstT)— 













£/JL"(Shockabsorber) 3If '■‘Oif (2 

_ (3 

(4 

^1/^^ (1 
(2 

£/tJb2. _ (3 

(4 

'tfosz/falfa (5 

^jUjl^l^gjL (6 

jy"^ &S's* (7 

Ur^ I <f^ (8 


☆☆☆ 










7:^1 


JV'cjW 

[Microbial Diseases] 


_ ijri 

‘^L'l^i/ilUjIB- (J^^^i/jbty ^^y-(J^^vy^(Suphilis)(J^ U L' • 

;c^lf 


- c{? ,£yCj 1^ J^l By£j '/t 

(Microbial infections)[£.>vAtf£^T 
<i_y <s_ \Jybcf^Z Ji\c— (£ L? J"\/^-Uj; <~r 

:(Chikungunya) L^c/^ 

\J^S(L~ i/L ji! Z_yZl £ ‘c—i ’ \'S*£- l/* < t- [f{U Jj/i. 

J^V~ ijJO^ji(L 1 (Jj/**(A lphavirus) ijy bi^ I (Jt (Chik-v) (j> t*s' 

(/'■* Aedes aegyptiic/yiv-£_ 

CTT) - 









B)\k<C Jb<LlUJl^j<j\y.J?( 104°F) 40°c 

Let’ll/' (Arthritis) 1 L(Anthralgia)Ly^|/^iJ^(ji(Jij>?^l?<£l|^' 
& L fox/l^O ^(i-J/)(Photophobia)Uyy y>4Conjunctivitiesl*.tf £//■ (ovj/' 

1 sum) 1kjfjy /^_ A_Xlu> l^i 

Z-l&r'jZ&l Aedes aegiptii)(j/(J^ 

- (4 2-xJfr4 : ,M<£j6»j3i £l Jl "<L c5j 






^l>yw(b ^U-(a(j/i/> :7.1(J^ 


: 4? U 




< 94 > 












































.^^^/(LJjL (5 

*♦ ♦ » 

-<dtU i’JUii^l^(Rcpc\\cnts)j^Ci'^J>/4‘i^L'/4^fi£'c: -Z_ISZl /4 (6 

•♦V ** *• 

■ Dengue >Ci 

dZ l d If (J> Z ^ f- iZ1/€ Z y (Aedes aegypiti) (jf"_/j J (l/z’jC j 

zl J u wi^uyj ,|uzZ 5zZ f z* 

- <£_ t* If c^f. 9 L 9 

S )} J* oj> jt J>j£ < <jjj ySjt ?ijsj 

fy! Z i(jZ*lit (uAii ijfjjj c^< Z5' Zl (jy^i < DfC (j y 1 b 9 9 uzZ^ l/l 

_ o{t ^ L* iZl j—yit) L J bz£lU }j)f~,£- 'C&yi ffff. i- ^ 



C95>- 











(Aedes aegyptii) ijf'j'jijl '-7.1 \$/f 

2rv// b£~jfJyS £%)<£!. iJj 

by>y <^V»/C ^fs u>j$£ <JOj wdd 

-<L 'to)j>c- ±- if/C_ U~J.£ T {<L 

♦ ** 

y i}jj\pjs: jijZIsi,* l~if [ f<£- Cp~ftj^/ k / dd* cz~\ 

~&?JlJ>lj/J'‘lt(jZjl^ifu£U’ 

■ (Avian f[u)£u 

Infection c/^ jtjiXs^lnfucnz'd fever ^ ] y£$\ il b i_yr jt J JiXs^js. 

- J71—Jlzc d d bAyfi/y bZ_ b Z—/u$ 

_ jl Z_ \?/fytj l£ iJ^ 60%*c-(j^(j <£_vy?y 120/^7 (j"y b (Jb 

?^C^£&y 
( ~ * ~ 

(J"y b (J*2— d? 2 ^ iJ odj jt tj? I wJri^y, ^y b<£l^ jy 

d c/^ ^ W>-j d— i St> j !'j‘Z~d j i/ } (d )^— >v y 1 ?* I J3* 

-Z—/"1 p/dr's b 

‘ jxj < (/\Jls lUdlj Id. jtdddtZ- fcbfy c<Ay (Jt/y bv lyAf (J ^ijj l£ jy 

-d^ 

:friu&u 

j^jj-^t-J&if^dLk&'d 1 ^ d'djj Z—/^li^ijf^ wj^yyb^jyZl^U’f*-^ 

■C9A) - 
















Antiviral l/l// 1»j>‘ 4 j ^ 48<4i_ jfyj U? jH*‘lU SiJj l£ 
- <4|? IV^ IJlj^j tJr^JdrJ^Jj 

'.jZ i > I 

-43?( 0£/)U>£'C £-• 

- 44 ^Breathing mask 

: (Syphilis)^ l/^U 

f£j Jli (Sexually transmitted disease) STD (jv lg o’T 

(Treponema pallidum) 

Cg~ ijU* 1 /J}j£j)\ (jy> y£ (jtA* S 4 U*/? 

- <£_ L vi < U>>* I 44 <£/ 4 ^ 6^(34 li^(3 U~?- <£- 

-<£_i 1 ^ 44 ^ 4 *^ 

■ Gonorrhea 

(,/L'Neisseria gonorrhoeae^_4/l iji>4 1(04^4‘"£4-^ 

(jA/_ £/ t/t 64 4 ^- cAj~ lT (4 ^ l/*(J~ u-y/- <f- iW 4 ^ 4 

-4 

\jssZ\SS> s 2-£-* J tf 

*4/ •z— J144(Condom)^'6_ 4 if4#v^ 

.^cAi 

:(Genital warts) 


-CaTx 







6* ^Human papilloma vims (HPV)c/y b l^ l c/V< iJj l£ * 

/fjPbyjsi/fiJj&c- HP V 70 

t 

-iff 2^ If Z—iJzLfiJJjftC- Jl^26<£—9^!. * 

:Genital Herpesc/^/T 

Herpes simplex l-i_/L A i//b i/^OvT-^-f- (STD) i//* J^*' 

Z_T/^i_ i(J^^^(yb2bf UHi^l'£_<£_ (HSV-2)2-^Lb.jlviruses type -1 

L (Jr*b*%_i£ Z-lf/^(J^ Jr^vlf i£ 2L (^/ ^ i—If <4- G-Uf 

ygG(/l^l^L 2T JvyiJ^ 

^ v/yi/i 1/VV1/ 

:(Hepatitis - B) 

J-l/^H w l(J^£l Liver cirrhosis£L^<£ly*fL 

7 Kb I Kijr'y 0 (J L <£_ (HB V) 1 // b (j -i/"* L A lylb I# (j -i/"* H Pf- <£- ibv 

V V 

-i£ HBV i/ylji-A JyMo l b HC Vvj IHIVbit^v J2l \JP 

#i & J \S*'b^A'i £- 0& Jj *£*• J ll<Lb<Llf2_li£ \j? B-i/^t k 

* * 1 ♦♦ v 

- Cb£ (/^ ^Lv'l I j/r' j llrl/^vj 







c—JzLijt Hepatitis-B immune globulin (HBIG) (3 -Xi (3 - L/"* t G 

-<£- CX l/£S?k- cr lHBVy>>(X If 6^ 3 

_ £ _ * _ * _ 

:(AIDS : Acquired Immuno Deficiency syndrome) \jX) 

c^^XHIV 

(Human HIV jiL j>* jt £/\ jt ,1981 k- ^ ^>1> Sut 1 

(svtflTLiU; 1987-£-(Jtf^ Immuno Deficiency virus) 

L L jt ^jy*S» lipKNAjt fe* l* HIV- iXiA^VOeX^ b* 

LI#/DReverse transcriptase *JsbtjL*jj£iJ'L£-k 

- <r_ t*X£>f(J^ DNA<£— (<£1 ^(Xd.I f if L^-fV RNAiJ^J^eJ Ly^fl/* Ipv-^- It U 



^l-l/mv :7.2 

C 99 A - 











\JsVif if{J ^ R ctro vi rus J's b f HIV^L J^l 

(Jv DNaJuv/ b <J lijt ^ UfiJ \y£^> £- (jv 1F(J<L~ v dl-*fU~ DNA(J^ 

l~ L Jvt> L^< jt fL U LXHIV- ^ I?/Jv fc. (/< %_ 

~J1 Z — Abmv/^U^ilrijfslift jU"? 
(J V U)l £-tW 0£(jyvIfii^/> Ic^^S L/* 

Irli/ (HIV+ve) 0; L i/j-j t gw)L, tao 0 KjybHIVi/^ 
jlUv.-tV HIV^Uj^ JlrXvjl^Llf j/uUjv-:*ik< ^ HIV 

.i—^irit^j/PL 



• • * 1 

ft IV- 


t) > j£L 0^ 




^L'i'b&L HIV:7.3j^ 


d>»y' HIV 

- ja y 


i^— tv 5 j 0 ~ f >z^£ i (/C/L/f 2 £ y J <rv Jj/I 

-iJlZ^yiifbijt ijJ’ic— <L- $£) lZ ^c—■/» 
j U~?<d? d-?‘ ifj’ l£-C£[pi{Jjlj?>iSjijZ lymphocytes J~* V<£l ij 0 IHIV 

- ^ tv 1 ^^ ty^ly ^ JZl J U 


-Cj00>. 











tee- 

<i_~ [jh<L 1 ij/’ejj) Thi V (2 

(3 

if^y, £^Jl foc^jX) (4 

yj/d» 

- <4!f O' 'Hivii 2l'o_ oi Lo o^.--' j>02> 1 

—-(jot)-— 




























yv>J ft 11 {jjll/l buwjt Ov A f'&fo/c- ^ ( > 11 

Vf^C^lXJvUd^AIDS/HIV 

i ♦ ♦♦ ♦♦ 6 ♦ 

: JV 3A*L«£±l>l jvl> Hivj^ 

- ££r <2.^ J1^ Jjk <jj 

V V ** 

- ££L 12U^ J U (j U-? 

Jf 

♦ ♦» ♦ w 

S&kissb _(i 

-£-lJlftf:(/jZjl^(S _ ^lU(jJL*lifJ[j (2 

-f-_(3 

(J^b_(4 


_ (6 


(3 

(4 

_^^L'<^(JrvbZli—I j Lu-^^Aj (6 

-^^U^^lThIV (7 

(8 

☆☆☆ 


4J02>- 













8:^1 
♦ ♦ 

[Types of Motion] 


_ 

? ♦ * 

- [> J" sJ7iJ)S bj) I^X/J^ • 

_ £ ffd/ct b^Lf-Vs. jj i bsJ £* • 

_ L^-fi/J • 

- Zl/bCs^> bi 1 /i^O 7 (j y!> l (J>‘J (j"i fhj • 

J^^O 7 jr^Ljy^ • 


,U 


V ‘ ^7>J) <^ 7{£~- kJy^=_ JaJy^(/^ iT^yr >0 (/^ 1(7 

. l£ jt >zf7j\/<CJ)/S\jt:[f't)/{jt L. (/^c/l-J^J u 
_<£_ if i}~jsjt Jsf &<ZL /^_fi ls^v 7 

£ ijcuiip j ^ ^ 

lTi jJJjj)\ J^lc if(Tectonic - plate motion)cv J v 7 (jblt l -l£ 2L^t 

li^ZlfU? 1 (J^U^yr l - l£ ^vfjl^ 11 ^ ^ U*\£ (3 *% 

Z — fJ\i>i fa teJ’jt 
-l gZ-Zj^ifeiz^uZ 
: (Imperceptible motions) KXJUjI J 1 IT t 
/ijy^Z~szjtJ : [Z l ji^lpiJ^*ijfsZ-i7J<£-ij'J ! * • 


-(J03>. 









fU fl 7 c— hj S (Theory of plate tectonics) • 

- Ji*L-jsL*tz~ J U 


:£_l^ 


I^X^^X-^(J~ o j 1* i— U-X 1 -<£- fr/tfjfJ) f<£_ (J'^yr-^s-’ L jX &i__ I j 1 ^/j (t/>j 

- <iX J??{j‘Jjy^ j^-L-y?,lSf V l/X-Xj X 



^lylJT: 8.1 


:8.1l^ 

£L (3Xj~ 0^(3 1 (j£ X^ 

♦ c 

<£jS £~ i (jyXX^^XXXy^ (J~ <ik^- 

X j^-b^ i_yi J^(j~ (31 ? JXjXjXXX/ 

j bX_ /Utz—tL—j b JX - t/f Z —X 

-t-bfJUjPifbSJr 


ts/j'iJ.y' l^K^X-^lrijX (wave motion fay'&fyfJ^J—bl—l^lsIjZj^b 

-^jujtiy 

(periodic X^y ^J7iJ l*b U X^ * > 7 X Jj-- b 

It U UK motion 
6 ♦ 6 

-^IrUl/ ( wave motion) <-=X 7 (/- y> j; ^y'cXbX^' £ < XJ^O-'U^^ b& (j 

J^wX^Jz-'h/X t *y JyX^iJ^r^/X^ <XXl 


4j04>. 





















tfy (J^ 



ijjt {jjs J m i 1 7c4AtV<£. 

^ J^l^vbTX^-y<-^^dbjl^lL/y'^(1564-1642) XXXl^ ^_y 



/j1I(jXv^iX f U&- U- (W onder) If? I ^ X^L? ^y* 

-^XX^ 

:(Important facts about wave motion) X lX^X— 6-^^X 7 

- (Jy X^/f^X (J£> iXX ^ 1/ J e/i (J L' i y 
-^Jli/X^V^i^^Xy^^Xd^^X^„ jtjz^i) • 

-y >U£*XitL~y//^X^y iXl ^ 7 o ^ j & • 

fy "n" Xb UXJXXX l)J 1 S^> (y fc/X_ J-* l» xX J^iJj (j£ 6-y* i b lX • 
^^(X^L^Irlfl^(n )>jj ) Ji J (T p U> • 

-£_ l>X^y e±-X<£-> Iz'j'jt <X^C 

L V ♦♦ *♦ •* 

-<^_L~lf = n A, ^^uX"v"^y>i)>L>L)>X• 

~Jl l — Jf i \£<z--v=nX^bl^fiJ^ f> 



[£tf}jijZf))0)\/c^ v c n 0\£<^k\p\fjZ' > c--"c"f{ XyblbXJ-£ y'iS^’&s. 

X-^ f (Jy <4 X l> <X (X lc -£ X^ 4—f-3 x 10 8 ms- 1 .£ - £_ ^Ib 

y^AXi^ivX^XX^(J~^^X M c"i-J- 7 iV ^ Celerisit^-c/t Z_ iX (Celeris)^^ 


^_ 















(Mechanicalwaves) j£y*{f[ 

(J~ dJ (j 1 (W ater waves ) i_ l~> J) J \j \ri Ij L JPi **J I - Jt (j I)/" 

jZj^i)iJ}lJ5jZjj)lly‘i^l^J/*jtJt 1Isy (Seismic waves) (J^y 

(f\Sjt Jp. y*^ (3 Jp.pij l£>_ J L 

6 ♦ *» *» ? 

(J I ^ TZl T;j£ ^ L l/ ( - (Longitudinal waves) A? I (Transverse waves ) 

- t J^ljPP 

lS~&s. Jt (3 (/) lC L P jfiy‘*-J&‘c— J>i 

(3L>v<(jfL (/Jll L f JrL (j/(J^ jy y^l L tz-jli/' (Electro magnetic waves) 

- L“y Gvyk- b (jy^L L^y 1 (X *y U-£ y^ L ^ <J* &ty£.) (X-rays) jt il <■ j^P 

: (Transverse waves) 

:$.2{jJ/ 

<^v~Zl^ i Jp~ tzJpzL.s ^b£_y^_i ^ (jyVl_ 

- tjj£f‘tjb2—i J^JJ^L^J^UzLyS^?<£--<—■/%—# 

bs?L- 'jZte h j<Cj^ b jt Jppji /- (4 iA*l/r■AA'lffft!/< 

-(^Z_yc// 

J L > v f c#y (jb y) <j^y iS~$s. < jfip JbiLyvirLt/vjjf (j^y 3 b iL y j L 

** ** ♦ V ** ♦ ? V 

- -(J 06 )- 











: (Longitudinal Waves 

33{j// 

((iJ^O jlOTi 

♦* ♦ ♦ ♦ * V 

(jlC^<^-L~U if (compressionsi^^^Or^^ (3^ L% 2^1*—c/c^J ^ 

(rarefaction) UT^I- c/t Z_^y <kf.ij 0 jykl 2k y £><£. 

- o£ Z~y ^ lj j I ^ f U1/ 

jf.y^ jt jzsJlik-cL- Ir if l fj&y* j L j£y*S^^J\ 

o/i’J^’^iS^ JLc/^ii ici^ f ^ ^(3^ Jykt" j^yiJ^ij^ij^yiSj b i 

:;jiy 


iA*l£> 

J*sjt/ 


J.y^fviZlkib • 

-i^{? jLyre/y’br^ 

C 

(Trough)JI/^l(Crest)u r ^r'^y‘ • 

6 V 



:^ 2 Llf^ 1 if 

£ L% j ti^Wf C/~* \f^f J ^* v 3 y**yk if J£r*ijj'7.)j>f (T sun amis )(Jj^Ly 


(J07> 
















:1 JO 

hyi fc/u$ (y* < (j U^-v Cb J 340m/ s-^5 0Hz Ifcj* (V ibrator) j ^Jy* J) 

- 2-fJ*'* (b)zjbU'* (a) 

n=50Hz,v = 340m/s, (a) T=? (b) A, =? 

(a) V ->• T = i = Jo = 0 02 s (1) 

(b) —» .'. v = n A 


.-. A = -^- = =-24Q_ = 68m .( 2 ) 

n 50 _ v ' 

0.02 Seconds 

= 6.8 metres 


‘I 


:2 JO 

- £,y“_ 3 30m/sv (X J U4 /j 11 cm JhJ.y* 1^ £/yJ-^ 

A = lcm = 0.01m, v= 330m/s, A =? 

.'. v = n x A 

n= -%- = = 3300Hz = 33xl0 3 Hz 

A 0.01 1 


= 33xl0 3 Hz 


‘IM 


:3 JO 

- ^"^6y/ &-<£-1.2m^y Jjbjl256HzjjJ (jy* 

n = 256Hz , A =1.2m, v = ? -JP 

v = n A 

= 256x1.2 = 307.2 m/s 


^y*vLy = 307.2 m/s 


4XK 


4J08>. 



















:[Simple Harmonic motion] 

: 8.4 tff/ 

ijfiS/i (J ifi l/I SJt3 U' 

^J'7<C. u iJW l^K (,/iTv c^)j/ 

-<^DVy^v(yw^U9vbj>^<£l<^| ^ 

c/lT/wU:8.2(J^ 

^-L/t 4 ^ (OscillationiJ^iyusy^iX^y^L^Irlf L/^ (One cycle) 

^ 9 u-* iSif^nj (/~ 4 - u j *y cJu B- t/t (3 1 ^ * 09 1 A(j^ (J^/ 9 1 

j>\( g = 9.8ms" 1 )t /]/ 1 tP g f <i—'y? l£<i-T =2 7 i 

6 ♦♦ 

_ L>r Uy^-7 if ifcJJ I \s<L- {j\f\'L_yLZ. — f{Jl ^7 

(3>?89pc^8pL iJtiyijUjj^iJ^iJ^iJifiiS'i/IL 

99 l^_ 4 _L~lf if (simple harmonic motion )^^ 7 



Oj- < tTi iJ~j)jij‘zJ7{jiIJ e $jiy~j/ijZiJ ff, £j6jl' :££_r' 

* ♦ ' ** ** v 1? 

?4_iWyflULl~U(J^iiljy<£ c^(/L/iJ 



























I ji 

jrk^ :8.3(J^ 

:£LU^I 

♦ 


(Characteristic properties of simple hannonic motion) 
i (y^JU z—i 1 'St/i & ^S'y j yvi 

(Displacement)^ 

- (3 ii/" (Amp I i tude) l/ lP> l jL>( 3 lb gF(3I J#> J ^ If (J A) JIJW U 

-<£_(3lt/" (Oscillation)J(/^lc^^3^^((3#>jt-/lf (jA) 

-<£-t*lf L / (time period) c3^UAc^b>i S 

~jti}Jo/: lb ti'Sy (3 Sj l SS 1 (2 

uJ/vi—/ jU i^i^si<jjfjj£iJj)i}/tz.-4-ysjf f-JcjSi$dlfdxif (3 

lb tfSy j if 

cj ijvj'i- Sy (3 w b/^c/if ( ib (j Cobl 2—fi/* (4 

- ^ C^if i> (3^3 ^ TJ b 


























- It'* It'* (3 

(Vibration (js / bis / /'j^lJe (4 

-£_l~li/" spectroscopy) 

or 

~^tJ/;[^/^J7ijiy'bijt^\ (1 

u^/lTc/ITvbjL' (b >^bibC-/U(J/ < c~ (a 

t's'fyjv^LAtjj )j (d fdJb<Lv4>»;T ( c 

-^(jU&y (2 

flC (d jlC*^ (c Jl*<y (b c£\b (a 

-i£lA*iM^' (4 

efts'i}y* (d c^yj.y (c (b u^yJj^ ( a 

-^(j^s.llf^j> (5 

km (d m (c dm (b cm (a 

_(jyvOv(X fas's'Jsidjjf{j5**s)ftft 4m^VC'^yjTf (5 
4 ms 4 (d 6 ms 4 (c 8 ms 4 (b 2 ms 4 (a 

:II 

♦ ^ ~ 

(i 

-<^b?y_(2 

J-* 15(J l^vj lC/(//iI-PV j L i-Js^ / lr*ss(J~]t&yip*ss jt (3 

-<r^._ 

_lT jy y< &ycf**^ (4 

Z_y_ c^S 'lys'j^ijee 


-Cm)- 












: III 

B A 

(a (1 

(b (2 

(c (3 

jz/SsZ-IjiJisb (d 
>zJ'7\$jZ i t!—!riL-^<z-\J\S (e 

:IV 

- iJbjjtJf.y'Jl ^J} *A/^/ (1 

. Db-£_2mJ-^ 15(j A-’ 6 vI/ yI **s)£lIjj I1 OHzjV 1^ZA/~/ (4 

—/^U^y^jli/3 7 (jAb/*" (5 

(6 

☆☆☆ 


-(ji2>- 







9:^1 


♦ ♦♦ 


MjS7 

[Heat Engines] 

_ iji 

U ^ t* ^6 w ^ 

- ^u * J > i 

~££f&y Juw £i/< J>(/ 

6 V •* V *• *t *2 

jt jjftGiJ k)v.»i tiy (J ^'{$/»£—■ Jf* 



'>H^( ii JUljicvl^jZl^(i 


-Cm)- 













/J t (y (}> cy b if Jz,—* > i^J ( l/ * i* * ^7 ^j)<L 1 

(J>L7 lT '^77\J^-£— Chi ijf \j*jt 2 —/" 

tj7\J\i^\‘^ ^^lrfs(STP)Hjjjl(^iJjL*^-£-tl/'ljgjL )<L~yiL — /[)*[? 
jliiS'(J^hizfili}jl7$ljlJlj2siljg£^ / fjiS'f^tjlJ-£-l&itjlJlf 700lzy%z~[^£(}l 
ti'J—yz Uf Zl i b ^'j2\j tfiJrhS b 2sz Ijg <z— (Jfy 7 ^ l <^~ J> >j»\ 

-L# 

.^--C 7 1% JyJrC/ 7<C-c^'S ^L/(ii iS^O7 j7 (<£l^liz)(i 

JyL^i L J l^((J^ i^Cl uX* (Jv > ^i/'^'’ (J^ U U- 

*up_o (/* ^1 {}j 7 

~‘~- [ zh'iJlj7\jtfyO$C*/i)tiy Jj77£-J bj^ljvb 7 

-l J2u^»SJ-'i^s 

(Internal Combustion Engine)^ J , y 7, li <? b(ii (Steam Engine)t/l^^(i 


(J> 7 \J ^j £/vj_ 1/ Uv ^ Ij^Tf I i_ (Heron) ij ^ <L- L U£L it 2i~lf 

^k^y\.K^ 1j)*{J^ 1 ^f~U2 (3-^1 l?/ds)\ii)ijhijlMlifi^ 1 




:9.mJ^ 


'ft 


: 9 . 1 (b)</ 


-CmX 


























♦ ** 

t'U/'Zl(Thomas Savery) (jsil'if'&ljftfl —L/l^ Jvl/iV; 

Watt) ^ l .?;/'•?-£_ 


(jL tP'iTiJ r ik-UUvl^ 



uTl^r*) ^^ 1 ~f7 ^-7\e S/i[ (Piston) jt 

^J7[J}//^'7iJ !> ^7 l^i-jTlyC uCi^yC^ jvVvT^i/ *- (JyG^Al/^C ^ £ 

6 +* * c 

—-(jTD- 
































































(Expansion Stroke)^ IP* 

Jr*(jtiyjCijzsiji'tJ-ijicjijjjr' 

_ j tj7 tjg jt £<_jT( 

jj j}yij}^/jJLX'^J’{J'b)i U*£ 

♦* C *♦ t V ** • 

♦ 4 ** V V ** “4 

-£_l~lf l/ (Exhaust Stroke) ^ 

b (J^Zl ijj jj 7~ <2“~9> Z> l’.^ 9.1 (//y 

9>l> ^ <£ 2L/c^>iiyjl Jb^j£ 

4 ♦ ** ^ ^ ^ *♦» ♦*♦♦ *+ ^ 

l(jbyb(X (Wind mills)Ur^^-^" 
„vl Uly_ (3>f£bU*(j£ < 2^(31 
j7\Jl ^7j)//^7iJ^j}\{jt^7iJ^/^X7 
(Shutters) jt 

Jl Jj\ J/y _ ^ f U L/^ (Volvesjd^^ 

/tt^lrf (J^ ^/vUy^L 

U-hsifti-lZ L~lf L/Jlf^d (J^ i— bj ^dyjZl (J^l^ 

- t/VtJ I^U-^d ( (J^ i— %■ 

jj)ij\[jt iJjjIy'iJ&Sjfj, I Jlr^l {JJ 

-£-(low effeciency)-'U^"IJdU j Jj'by Itbf(J^ijI 
JsjzsijBUijZ&f i}/,f^j\7\jt±£7& j')[i^\^jij;\±£7\)- /)\*{j)j\7'.tL-\?c—\ 

** * ^ V ** V V ♦ 

(generator) /t,'f/<L-yi2—fJj7\Jl [}kGiJ'%r/{}kG Jl7^ ^I7.i/L^ Jlf ijy^lj^ 

L“lf jfJjfjt j tiy jy/j tiy/fcj£ 
—- C/TTfi) - 
















^Limitations of Steam Enginesj^UvXilX'^X 
JJjly' 64 (XXXX (J& LvV<r j It>r (it jt 7 I '4I .1 

if &d>\jtj\ J &6^. f^lJ^ J 4 4~ u^Uft>? >_X 1^(3L*(y X^ 7 

-<£_ X^C/^L^X-^'-X X^y^XXU^XXX / J^'4\J‘ XX/I/^vjZI jlX-'f- 

XX iXj* iy 0 ^Xi JV^ c5^i_XfX^X£L<£i_X^u^l* .3 

Xv* X> Z_iifXX^X^-4 X. ^r j 4~ d4 4^ XcX* *—~ J 4 \j4 

-*^tW 

t ♦ 

(Rudalf J>i w>" I^cJHvj (XeX 1 J 1 / 7 * (J% ^uXl X(X* 

i-^lXl j4j?~ 'fjt (Xt/*X jy<>^LwXL*(Nikolaus autto)y l (jUXXDiesel) 

(Jjvl^f (Jj^X (JjyXk(jyjXlu Jl (X* J*/ 7 * Xb XX/I-X <i_~ (jy»j (JL 

-^<^if X Jiy^L/jyX^XxX^uyXuy^u^ 

(Internal cX 1 Xf 7 X/ 71 X*'b<=- (< f- 1“ If l lJf7>‘X^ 1 ^XX^lX cX 1 X1/iX* 

-(^/t ^XCombustion Heat Engine) 

XLrUX (44 (ytM <=— (cock) 4 X* X/* )(J%>£ b? X-Xlf X 7 : 9.2 X/ 1 
XXy^&brt/lbUXvJl^-XlflXO^-X(gas lighter)X^L/*0~XyXl”4-^ 
,J>yXy <4 61~ 5 X(spirit) ^/C 1 XX*yXJ & XX>** 

^ikyLx ji^XyXXxxXbX_Xif 

v ujX X_ if i f^(i/ XX^ t* XXXy 
7-jZ 2—yi£b JitXx^XxXXAXxx^yXb^yJXXXNiji^ 

- (*/? Z_XX^ Uo XX^XX eX* X/ 71 Xb 

—-<JM7)- 









(Petrol Engine)^* Jiy?(l 
(Diesel Engine)t^lJ>j(2 

♦ 

:(Petrol Engine)^* Ji/?(1 

— Aj\^i ty£ l J^yvA£lc/^* 

-^l~iVb^Jv? 

:^lfe 

♦* ^ ♦♦ ***$ ^ ♦♦ ♦♦ 

(JEt?i/ii vy ijx^i^b *jT( lA cA Uj Z—tf 

t-X( (/ l$<£- l-Jv U 1 4-1 I (j£ ^>(3 ^'Vi./i <1- iVc^ 

(Jy7 L j>* IL ^ Zl l (f"C-J'7 ] S / b-Ci~ yvtz— <i—j tOTl jl / : ^y 

^A (Stroke of heat Engine)(j> L71 rAAJA 

L * V ** 

Jl^vr (C ib^r (B JV/(A 

b ^?(e ^-/(d ^ak - 

:(Intake Stroke)J^b^/ i ’(A 

Bv^y^ fryiiJ*bijt / il£ r 'l / f)jj£I l^liOil 

-^ta^vii^iJ^iJvUi»i()“-^b^s/7L^U Jy^L . . 

4 ? ♦• w l • • wyl • A • |A 

l/iiw/»:9.6(a)ur 

—-(J18)-— 

































c/c i t <y J^/ii t G i \72-yt *-*>/" Jv? 

f7f i/I ifflsflsCsl^- v£E^_ 

if (Power Stroke) i)f ,/*-/ Jikijff's f '—'/*■» 1 J ^ 1 'rr'f- 1* If J ^ 

(J^ J lyZl J > j- l~ If L/J If* - " f/Jjlr' [}t£\ 5~‘if/ I'/T’j) \)f\ <j /ff1 J)f 

uKj-»y? l/~- <£-fe* Li (Jw ^ <=~ J l^v ^J^lTJ^ y? -<f- asl mS iJsf 

fjyjJlfjSfJlL[2 L fsi/ji/’j&j1 1 il tfjfrJsjCijt if’I J*/ 71 if ’b‘ji _ t>7 i/jJ/ j) f 

♦ 

: (Diesel Engine) (2 

- £- lr iVe^ 1 0- f I <■ e^iJ bi— f\) I?*" i J > ss jjt’tC- fj>i 

f i f f/ijt fi{j'ljf 1/1 uJj/^i, OfSi i/‘ cX* Jiy* Lj (XjX* J^ ^ 

— * ♦ 

- C b ‘H } 1 ifb w/^/i ft ifi iA<^~ fc>? J L'*" 1 (C ompres sor) ^ b 'J \ if? 

i)}}t J^_y> £- if kJr 25:1^4:1 ^ (j£ fl J> j 

IffJ'lff 1000KL, fjtJfL ^fiffl i*Jc 10:1 ^ 4:1 J\ 

fy^ijbssffb ^/ > ~c r ^sf &l Ijff fl i)>)z iffl Jyj 

!yt~ <£_ t* If 11<i_J <k,/*Zl i L j ^fss *<£-t*lf ul/l.b b*" (/" (F iltered air) bf/^ 

(J^b*'V (Jx j ^ 2L <21 i_ lif/jy^ I (>c i/fl/L- 

(jb Jly^L^ C^l iff b)jt iZsjy* [f f L~U L/^ 

L~lf Lj li^i ^*lf JyrL ff 'sis iA&-U2 f Uc (High Pressure Gases)U^ 

—-(J20)- 








MiJ 


u 0^6[S*7. Jy iw -Jfij 

1893-l/J^i/v^b 

C£U lJj?»*l£ .LljX/c/^l jL^ [7 [fL- c/l/i 
Zl U (jt j*' Q <^'\iV a i*fii a )/\J\y j [7 

j£ 1897<L^iv?l^4- L ^ £lf 

(18.03.1858-29.09.1913) U^V^L'Zl 

ft ^Jyj £$t/£) y( ^j^jc !£*-<£_ L/cJHvj L j|£( i_ (jVb i/ t, ls£)i 

if£‘ 2^ t 2 —j & j v ( J > i i—i/* L) (J^ J > j * 1 /^ *- lA * c/*> ^ L 

-L£2£->vjI 


< (J^/ < (jyvlJ ■ f ‘^r y ‘ 
Jyj 'L <£- jJjit'iJy. 




J>^ j£ t>« if‘ ?I/* Ji^i J>i 

fji/ijZ £- &A/ 1 - f-L~tf i- J ^ j£ 

- L-yz*?P*^J If Su^yZ U 1 *S lA/* Uhl 

U£j2-^i^jiZ-fJWjZ2-ikc/ty l >^&dtiJyjj£jJi6jj'j 4 ££ 

? * V 

<z— J>)^L-)%ji\\}fj L~(J [fi &? LXL ^ 1 9> \f> iCj 1^*7Zl ^ Jyj if'jt J— l!f 

:9.3J^ 


-Cm)- 














(Emission Test)^l fJjJl 

^ J'7< y^<C \fj%\J1frtf.j'{j »\eUvlk Ju^UJ z~>&j&% U^TJ(i 

\$z/\ JU(JL“i^(/" '<L<C~ c^v£ <c~ U^U-^i j YiJ'.j^ 

'}&\$j\^L .1 (JjV I (JuL<£_ ljs‘G£jV'lJb2—JfljgJ2—lf 

c^ijij'kz-ijj);*&[? iJJ7i<z~Ji)Jj) i<yy 

_ iL_ UyGyj U"t^7 1 jy’d^J Ij&SJ^df llJbJ—Jt&jie 

></ L?G-UZ^jfJ\^lid\b£fCu^jJfSOLPGU^^tjl^jl^ 

i^lf 4—/0^*l/V~ 

-<£-l“ifl/ (Emission Test)J>^c/^( 

(Antiknock value >>3 Jj/? (ii) (Unleaded petrol) J?y^-rA(i) 

C^b-^CNG (iii) of petrol) 

j~(Premium Quality Petrol) J)JziJl/((~sJ'lf (Petrol bunk )<-&l))^ij 


: 0/lA ei^U ^ U4 Jijz 




- t-Jv U 1 

C V V 

Jl^f J^yyACc^f2 
-^I^Ju?.3 
-<£_ iU~ 1^ iU 1 U(J~^ .4 

-<£_ .6 

uJy Ul 

t>f Jl^l -2 


<J22> 














: (Efficiency of Heat Engine) 

jt 2 — /fj'/izfii J*> Jt I 

Si}yi lT(J<i—'0 < >yU~(3 

L ** ** ** C 

- U$L l~ U I/jUj*" oCs^. If* L l$jj"( 

i^j. if(JklJ 3 jISj!/'<z~(£2U)jIj* : 'I JjIS 

-^<W j? 


jij&i = 


JtiPJjisJf 
w 

“n = —S— xioo 

H 


xlOO 


JttftU/<- h< ^ <- w ‘ji^i<-*\ ji£ 
i /lS2-\ f ijl/l^(Jklj3jlSU J £50,000/i/L^25%jl^l(fi/l(JjlS :Jl> 


"H =25% , H=50,OOO joules, W=? 

W 




T1 


25 = 


H 

W 


XlOO 


XlOO 


50,000 

W=25x500= 12500 joules 

fiJMSsLXf&c-J'S =12500 Joules lO 

Jf 

-£*lO j? &. JitLi-i*,\*L Jlrtf^.1 

«(3>? (j^ ^ i/ . i 

j^jLoyJt^J^Jt(y(/k>(d j^9>^L(3t(y(JJt(y(/k^(c 

—-(J23)-— 













£/X^/*(b 

5it^w/’(a 

Jl^iw/’Cd 

lAvAc 

-^t r\rlj££&(j?j)l 

i ♦ w 

.3 


^9/l^(a 


JIZL-jm. jtjr/ij'lij a^\J bjZl ^ J 9 /? -4 

ovUw/fb 

Z'V/Ca 

JlWsr'Ad 

9 b ^/(c 


<=_(/lyiLJtiycL(/ 80 KJv^^ 14 if.sjt J* l^ 20 %j 'Jfi .5 

a)16KJ b)100KJ c) 40 KJ d) 50 KJ 

Jlr^lijZ i—/U^c^y tiJyjJ’iJjleijZiJfe .6 

** * V ♦ 

♦ 

-/lUb<L* 

♦ ♦ 

t/(J>i(d y^iJS(c 

♦ V 

_£_l~lf liUy^* I ^0-0.4 C^0l£(j 9/S UL^^>9^I^c^ i J- j A -1 

Jv i - 7 .2 

-4- .4 

t V V 

—-(J24)-— 












-2£iJ/jZ{JiJy$j)i{/-iJ)ji .2 

_ Z^* r ?/*>^syflSZs U *_✓ ie( .3 

- 2*r t/’Sif b *-'/’<£- J* Jv? -4 

6 ** 

[ g = 10ms" 2 , W = mgh C^C^lkg 

'Jt 

/j >-fi if 2 ijyi 2L pj3*f\j£\s£- j£>) & 0 3 (J> <^5 Jyjv^iJjyi .10 

- i/i ?L- If ^fuC J/'y 

☆☆☆ 

—-(J25)-— 







10:^1 


[Nuclear Energy] 


_ ijri 

— * W ♦♦ ♦* *' ♦ 

-£/yC^> L-iyjlA: 

- ^ J i?* (Xl 3 12^ -^/* l <312^ i (3 jXi 

- i^i J i2^(j 

-Z./" JL^JyT^id , -’>^t*(jL^ 

-. (311 y Jj iy ciu^ g^v^uj i b^r* i^J t * y iii3 u^* 1 (3jXi 

-<£-£*afttju ^U*(J^li*Lp(3l^ 

-LfS^Z 


djjjUfrJs/s^L^^cJls £h/'L L )t2Lj2L f\ ^5<^V i^6^4 


-CvzoX 










i(yi tjjiy^o 'k-^'lf S (J>^<=— 2/L/J cdi dd d^d-U^ t J 

J t iyy5 3t>^J ; y*_ y? J^* J t ijy t^y J t iy (jy~ £/^i£&> 32-- (3 t <y-£_ 

- i> u i/J i^ * yu^ 1* y J 34: u y> y ^ - y? d j 3 ud~dfSdd ii^ uy i><£1 

Irlf l/ Jtiy.^ t* ivf j^ 9 ^/ 2Llf w" 

y V ir^L y i&X) Sd t * 3y ? uCy J t < y J 34: y~ J t < y lT« 3/ ? i^W 

- <£l y JU^djt l \j by li^yy^ d^ ^ b?<£l 
- 2~3i ij^ij i£c£ j & y k—' ~J^d- d j & t* 

_ L'^^v I? 0 L L JL: U>/t£ 

-L-^>jlA:^^t*(ii 

- tj* yviyyy/ U3 b^ y/ y bvddj id* i yy: j? y^jj 15/- j? y3 y£ (jb ^ It (iii 
JlrV"^by3^3^ id'l/he— sjjjby Qy(S^/i-Z 
<Ldl dljJ'^f.yL — \yi )j'$f‘)sjJjf\ 

- i? &Si J’d’d dfii\J^J>d J )* J ^ (3 1 ’ d£-J d*c— ■JPlSjjfos 

7 N 14 + 2 He 4 -> 8 0 17 + iH 1 (yLV) 

dd JiX k. jd*i <d yi y3!_i/ did 334^ jv * \jt y^yi 

tJ'd’d^dl-d-SZiJ^ir^j'r 1 bditydj)bdit^iJ'{ddlJ'^£ B d\i^l^iJ’[dd[fe-dd 
l dd (drd tLi/dj fej L~(/y^y^y Jy? fo? u$ u^yy 4 & ir jyS^ y u^dd 

- ^ fc/6^c,ivi 

-ijt d^yi dd>\*jd\jdj^ij\d) ddfdi 

jddL^yiddiJ^dc^d^jdly&^&dfC^^iS^yiLj'd d&^i)'d l d[^'di 

M dd S^ }J dd?d ^—d 7 . c~ d 12^1 JlX«: 

-(J27>- 









^&\?\S^\sj^L£\j)L&Gj*L^ 
'■ (Nuclear Fission) J & I J \Jjc 

jt ^ 19 'i ^fZL. jt \Jis tjjlJjil/> rr 'j l r J l2^235~N>y 

^in'7.(L— k s.!))'//<£-^rj^eL. l^(J"i__ yitjtiJ^ijj&k-ijf&>lf L/^j^ 
- if’ 200Mevtiy^(3 L' Gts? £/> £- &\f\[dij/^si Jjj J l' G U^j Ij&iJz *JTL.j * 2_>f 

iz^i i J'^ y 9 j'/^ a 'jZ, i l/**’— : <J^> ! j & * 6s v{/*i (3* (3 

92 U 235 + on 1 56 Ba 142 + 36 Kr 91 + 3QH 1 + Jfctf 

:(Nuclear Chain Reaction) i L^t 3 k^ 

JrL^L^ 2iL 2 L .97 

‘ [jt 2—flyj £ (J t <y (J U4: <2— 'Z—yzZ—yz^j * J?2—yi ^L 1 3 l 


~SJ ) 


5d^^^^235- f ^yu^-^/Lte^J%^J > ^235-^y 

—-(J28)- 









t yi iJlJjZ Jl jfilvs zt.b 

X X Xb X i jt c—\j £_j *-£- 

XX) > X^X/[j7 iXlji^jJ lX-UJ; 2- — f 

/)lXlSuj^j2XbXsi&j\rijZlJ*)JiJ^ 

- 1* U it i/JXlGx If uCj^* 

\jX*j7 SXbi iJiJjc ijt X'X iJ 
(J^J.lsl^lrif uCJ^l ‘i/fiMXXlftfjiJ'ijiX 
(Controlled Chain (J'lP ijydj 4fl#L 

-<£_lri X Reaction) 

\$S\°iX^\Xxx^\ X^Jf^XXjiXiSjliXXb XsiXipjt X )j X^ 

l"X (Uncontrolled Chain Reaction) ij *yiT 4_^ L~lf Xlpl jwy* 

JU4: Ji^» X^ijbXycX^X iX JJ iXX. lTL-<£_ 

-<£_ L“k (j£ (Atomic Bomb) f.lJ/i-Z 1fofji (X 

Little |^L*Zl X-X ^ L~Xf.iJ/z7.»s iJl\eiJb»Xf~*'X > .lJ j /» 

—it'FatmanUj I Boy' 

XjfJ'lJLzCZ—Xf.-7&{}yi T^X<z— J}7ijl : 10.1 

l~*Jl£'! gtir^^C^^yVT 235-^>y0.7%^^y lih^ 

<£-J-<£_ l*>? k ^y-C 1 ^ 92 U 23X L> / y jXXXX j! X>X<X' j &^O j If-'-A*L^_ 

/"^Uo ^yt L _/o i^V^yU i 92 U 238 vjl 9 2 U 235 ^. /li^bi92U 235 

t*lf Lkc^jyl 

—-(J29)- 
















tyGjs\d—yi (J^i,(Jl'iy ti'yZtj'^—cC'cC Jly^C 

-L^(3xl0 8 ms'^vtX/c<( <—m <(iJ^ 

1 a.m.uy^ 

-<£_ Jc^-’U~(3 ^ 

la.m.u = E66><10' 27 Kg 
.'. E = me 2 

=E66x10- 27 x3x10 8 x3x10 8 
= 14.94 xio 41 Joules 

IMev =1.6x1 O' 13 Joule 


E J4.94X 10 _ 933 75 

1.6x 10- 13 

E= 933.75 Mev 


(][&'! J\i>l i^IT- f^y <y i; 99 . 99 % j£ jyb> 6 l~ j : 4 Llf ^I 

— ft^-<z r 'Zy'XJ'ij£ l cL-^!ly i I {^hf 92 EI 235 kr /yr J I 
<kl (Jl^- <£- J If iSijs&^SJ\\A ijf^jZj^i &{?jif{±ji 


l^>lf L^/3 x (J^U > ^‘^931Mevl^(3L*(y(j9i_jol71 a.m.u 

: (Controlled Nuclear Reactions) ^ iUP J l^ky IT L 
<£_ It U ICO If /j U^/l 7 (Ju y t/J£ - <£_ f/(^/vl^ci (A: 8 j L 7 <i_~ v \J*4ij & I (J 












JrX^I LPG \c$y 

c£ If L U 7 Jl^l^ LJutifflly/i^jt (Stove) A'l/ LPGi/l 

: (Nuclear Reactor) if'i} \fai 
^ ( 3 ^ b!l* LZl & L~( 3 LC^iiyr-^tL^J 
- Jy J if*" 1 (ji.^ £* 4 J tty J (3 bi—.y 

-c/tt/A*:Ajy J"j n ^ t* 6 

-sZ—kyijt 1 —/(>£^yr" &l/* [Breeder Reactor]cJbv 1^b>^(1 

—/L&e^y [Power Reactor]cJbv b^L(2 

J^_vT<£-( 3 t iyjy:j? Jb>l£? [Research Reactor] ijbj /v(3 

_<£_fo*(j£ 

^j^b^b^LJ^^U^iJ^b^b^L jb4: 

2—sid bvfejlr 
- few 7 ^ 777 ^ Ir If Uj l?3Hj£ 

: [Nuclear Power Reactor] 

Jy^y?y(/^(3i^(3~t^b>i^b!jL(3i^LJ^ 

Jj Tjj)<C Ur &$£ 


<L- 



-uZ<£fb 

cfk'i u4:(l 

LA^^t(2 
;bju*t(3 
jfy( 4 
;u*i l t(5 
J>(jfi>(6 

J7(]vL7(7 


-CmN 



























































JUCcajL/Ji Jl&'i ilb L/Jl r'ljt ft: (Nuclear Fuel) (jlA: 

ftft-^tlpftJi^lijZfti^ftxliT *<r 9jl 

* - <£- 1* U ft (fuel rods) ft 1 uft"Uj £ — KJ ^jh*S j/lWj^vV y L 

\sftftHftj & L“ 

{j.<z~c) W. L IT/ Jipi Jl4i: (Control rods) (^iCjA* 

d'%- L~lf l/ L~lf /Jk*>l ^j/iC 

ftStJ fill'd c ftfts^/lftft-\Jlfil£Jl^jir/jjOj£J?Vfti)s , £ (J !{£-<£_ 
U J_£*'* 1 J*i'iPvi I jftft jfj U^jJ y 7 ^(Jjy L/j£ v fef l/L j wCy £,y^ 

(jlf lT^/t L Zl ci^Jy >1 ^y Ju/iC 

sjlfjiSu^sjcJ—b 2—szjlj Te- J 1P*I (J^ (Moderator)./ C J U^l 

ITU uC^c^ 21 ftftr^/ L }fb'Sjl'JijyiJl'<£ Z-fJ\i>Ul' 

i_ ft ft7c— j Dj ft.i ftftij t Oftsi^ijtZ— \ft<c— J 7 J iJ? i ^j'vj (A: j [)j y f- ^_ 

-ijtftL 

U<^( 1 H 2 )f~/i’yi^yr' l^(3L(3^ : £-lf <=-^( 

1:6000jtVkJlf 

J U ' til I* i—,AA A A/ lA : (Reflector) J U < tA 

<L If (j ft ft ftL- ilyr l A tiy ft7ft>j£.c- ftd l&i : (Coolant)v 

Z_y JlA'I (D 2 0) jl ftilftajisl fty ft LrC ft ft j (jil/vISj/' cL {Jb 

ft ft JLl# 

=-(J32)- 









iJliJ—jc : (Generation of Electricity) vbb^ <S 

*** V Vi ~ 

i}y. (3~t// 1 (J>£ ti— k 7.c— iJ'lJj'bjl<c~ CvC^ l$VX (/'•-<£_ 

Jk &vb <£l J 15^*1 : (Radiation shield) J/ 

Zl lAsc- (J l^yA>b 1><£1 JiviJ£/ ij^c— cf'Uj 

- L/t fctf L/l ks> U> Ki< U-r_J l J’ l<C J*{jt CrtL 

<L- Jl'iy (jtiy JlXc (j^” : (Heat Exchanger) JjIs (Jvb 7 

1~U?0j G (j JAj TiJ b j-fJjfjt _ y/t) L ^ J \^\L \7J\M 

_ i _ 1 _ — _S_ 2_ 

- to* (jXi i^ c ^a ■ £- if.<=— i 

/ 

:(Atomic Energy in India)(JL*IVJy:(J^(J 
[The Bhabha Atomic Research L<l^”j£ 

i»jTt by b — 'f/\ k s. Al \J Cv (jj t | yj/'^ Centre-B ARC] 

(J^ 1969L ujT C iV f t <£l(Tarapur Atomic Power Station) cT^bii 

ifr^l <£--<£- fe/Jb>i jt L j^<L 1 c/^f (jl^*: ^fir J t ‘ 

(J’lr) ; A(iJLA^b) LbC<^_ Irb L/c^b^ jM (Jaduguda) ly^jub JvL^ 

:10.2(i^/ 

: (Nuclear Fusion) J G 21 *! J1-4: 
—-(J33)- 











JM 

ipjLajLJLjJijZ l/*<£- 1 ^ ^ v^/1£ ^ 6 k^k dW6 

i-T(/J^. if/»<£.(£- ^47 (l^cA>4r^) (Deuterium) (^V i: J l> 

jH 2 + jH 2 -> 2 He 4 + jtiy 
Z~yL& J l* (y<^ (jV l3^ ht—j &X>j} i Ijjy'Sjl 2Llf ^ 

L ** C *** ** C ** i 

ij^jyijt ijij C>_ <£_ (/<»? £/> J"^ /1 (Jj 

yi# l-<£_irlf l/" (Thermonuclear Fusion Reaction)^Ii»l^ JU^yyC^iJi>lP 

jJ^Zl^v^L (J l^:-^ 

vii(3i^*(3k^ 


Ji^'((3i^ 

Ji&iiiife 

^jsJ'yi Z-yi ?kt„ t—jf/silj L v (1 

<i y Z bj#^/* 

zl j* otf/£L»f±jJ/ i* jfti 
-^L~/jtl^^ 

(3~-<£- <J^c/Jl^ j LvO~ 41?<£u) (2 
j/in^X^y ir^ i J i3i j 

_^C^UL/^yir^i(2 

-<z XXl0 6 K 

- £_ [Jjfj ^j> j (3 

<JV 1 ± ^L2L <j£j% ^iUU^L- (4 

♦* ♦ ^ 



<J34> 


















: (Nuclear Weapons) j l^J \Jfic 

J^iZl J l?i j A> i j (L </j l^iU i/i 

l~l^ l~^U 

(Hydrogen JlP’^(Atom Bombj^J/ri?L^ JlXi 

jAv-c£ li-lul J 1^*1 ^L ^ j Bomb) 

b? l>. \t>j, ^ ^lf*4 Jb^< >U*^—b i—/it 5 /l^//jl bj l 

y^lf(i^ j-v J ItN^- c/~e/ 

:(Handling and disposal of Nuclear Materials) > j yvj I Jl^ I l^jlJ 1^4: 
Jbi_.tf £/>/£<=— U^A(Jt/(J^U*bv£>L(jyUd<^bi_ 

l^v 1^ ^ DNAv9 ( 

sj l > 6 L~ i) b ^T> ^ t>. i_i^ (j-^- f- t>o 6 j t*# j L l/V^ Zl J I (j£ bv 6; l~ (j 

J^Lt/l^_t>fi-/t fol j&k l)b ij % :"PPjzJs 

b? l^(3~i)bi_- Uy^tblv^t*-^ J L yj^* L> (J* tv.j 1 

2_bi —Jftfjt _ 

- /^r- >J’i> 1 (J*^ (Lead J acket) <£l / 

--CJ35)-- 










M 





:10.3JV/ 

(jf~ <L—j\y"f (i 

't^JyZSbtf ^->0^ J 

It- fl l&IJJ >^%( ii 

o# Z_ AJ iP'V 

t ♦♦ «* w ** y V 


:10.4(/^/ 

-e!z [flsslJJlS 




^nwjuf 

- (l 


- Jj? ^ b (^ ><rU~ 8 f/^A* (2 

- f jt ?® f/^-A £ (2 

^ iV I? <cL l/ 1 *<<£- ^ ^ (3 

-<£_ t>?y iJ \eJ \f\ ^ 

L V 

-tL-\f\e AJ/^(jAijU’U(3 

(4 

(4 

l fj \?\dji±.^ &%» i /* k*£_ (5 

6 ♦ 

(^ L ^ k* L if-/* k* ii^ L4/ (5 


<J36> 































(Jfiy Jlpl(d JfciyJjt/ (c Jl'(y(jj^jy*(b (jt(y(jl>(a 

.2 

ti,J L^jj/*j?v 4f L yO? (j/v > 4ft-'-’(a 

l4:(J ^\$" \ ^(3L^^(X(i>?i;c3>i(c 

l^4fL( d 

H w ♦♦ M 4 

—yl/i/Uit J ?LSL/^yi-Lfoi,L-(ji/ , yiE =mc 2 ^bU > .3 

^_y?2L ij (j~ tt ty (3 1 X 2 (j^ # C/(a 

^J'lPJuf (b 

<z—j—yi£/ & L~ (d 


- i\/c~J&\ A 

l} M 4 r lfjjfJ l uJs.(b it/» (a 

l^*((d (I^LcfjL-iyvy^/ (c 

- .5 

(Jl^Jb^yXd Jl^((jl^yiyL(c 

-<£_ t>? £/ b 6 

cJl/vL(d (J*A:(b dLV(a 







.II 

♦ V 

-<£- _< J i. 1 

J^yy i J & f^*>y(j~^y-2 

-<£__—»'Z'^/vL^<£i_-oyl»v 1 ^It .3 

_L/ljy , i_(J(>^*'i^(jL*_/"E=mc 2 c^bl^‘ .4 

- 4 -kjii£.in 


B 

A 

JU-'ljlfe .a 

92U235 .1 

cA^<(j^4: .b 

^1)(/ .2 

Jl'jtf?! .c 

.3 

-d 

( JU’j^U^IL) Ji^J^G 7 .4 

*Lz/^j> U-fT .e 


.f 



<^6^1 .g 


-iv 

-^ b^( L*2lJr^l~ I jL> Ujjbv tipiljl/x .1 
-^L~ii/jb^i;/^J^j^ v Vr9 2 u 23 ^ .2 
-0{i .3 

Jl^Zl(jI>lJii'lP(jlJ4: A 

?4^jl.5 

tpfjjiXi .6 
Jl^J^l/GiU^(J#U^l(3.7 

☆☆☆ 

_(J38)-— 












11:^1 
♦ ♦ 

[Industrial Inorganic ChemistryCcT(31 
(Glass) (A) 


_Ll// 

V » ♦ 

_ <£. ^ < (j hi— k 

- iS * 1 <£l lyZl (j 

- Zl/sOy\^ ‘JifrLAif'tdbl-jiJ&'ioZiJj 

- d U [/Zl Jv £ 

- jS& l) Ir^lZl f 



J £, u L^_ f» t/£ £_ k ^ 

Tj> nji^yji 

1 -c/t <*L UJ c^< <£l l/ 1 (Mythology) 

»t/ li.ij^ ." 

7. foC>-<£_ cUj#»Ly>(jCLL/L“lf 

Z_v Ly^ ^ £_Jqj b)j<£L L- & t Uy c< j 

££, j .* u/i $ U U‘( i_- d*f L (/*~? (Jl ££. uJ 10 JujTf i— (J jf'f (J h^Zl i_~ v l~ I £-.fd^s. - &- 

/ *-stljd"U'^&jl J J'i}/lJ^ti'tL- ir'Zli^Ul^C^yi— f(f£C\f<£*:jji\j%tL. li—£ 

•* C * C ? I ♦ 

- ^c/ ta ^jyi Jyj" _J^* X jv l£ 1 o^C" 

(Supercooled 

-<£_lrlfUfjP liquid) 































♦ 

: (Manufacture of glass) (JvU%r 

:(Raw materials)fl^<% 

(Na 2 C0 3 ) (a 

(CaC0 3 ) ( L 4 (b 

(Si0 2 ) (c 

-( < £^(/L;Lj^'L~)-^^^r 8 >^t 25% (d 

-^ lX& fj.Vl^lf(j/(j%r 

(j£LIsJL/CiLIjw/" : (Melting) t IjUT (i) 

-L^Z^S^lUpJl2073%,/Uulrlf%/b 
CaC0 3 +Si0 2 -> CaSi0 3 + C0 2 t 

Na 2 C0 3 + Si0 2 -> Na 2 Si0 3 +C0 2 t 

(decolorizer)U^^lTiJ^^jl£_>?Jf^yi_^^%y%^^jt : l% 

-^l"\ f Ufy^lAutJ?/ L fl&U'' (j^^5 



c/zbb(J.oTf - 2 *To>GlfCtf lT( 30 j :ll.l%/ 

(j£ (j-tf (annealing) (Jo j 1" J> vViJ^-JT %. 1 J% ^ Si/ 1 - L 

jtJ^-L ^c/L^f U l101** 8L, ,/jty*Uyl l"/j£< LtxL* Jb» 

- (Jt 2Lo?(jt ^Jj*s*LCi& U L- 














:(Shaping)(j>4^r^ (ii) 

y'jt u J 

c—2i)’<L- (blowing and moulding) iL-Ud 

,JivV 


\ 

«r 






_^jdZl iJ*Jcs£ ijt/j UWCl lCAt- «£-1 * If l/J 

ti If (jj* ^ <£— «—y^U- t* If \f(^/<Z— \ <L- 

ifjJT'Juiyi-yC^Jjyt Mj/c^ <L~y~^CL Ajr'Jk- 


: (Annealing)l* ly* 11£ t* (iii) 

L~yi 2 —j (annealing chambers) jj&j t\_i£y c/* /^ib^ 

i £m iJ*s/£ iSJZ—lfljJ— ytyb y I? IfUy &!/£ <j3ly e/? (J>? 

U^d iX^r^ $ Ifcf (i* L-^f u<-c J/L& dySj^y 

~yi x£ >*(&_,./A^yZl 

-f- L~ If l/ (annealing) tyf A L* iy/J%L j-/y^y>c-y^J^r 


:(Finishing)l*l$> (iv) 

-<^_t*ULKy£-yr Z—/^r\ x/.j I\js ln[ lL> Zljf/dl tyfbl t by 

6 b£ /ZZ cfd jdbr : 11 . 2 (Jy/' 


JjwX 





































:(Properties of glass) 

- Ir.tf JIcKAry Ik if^ i b^ 

iS‘ £v t_ f U uC (> &», Tji ^ ^^r- b* ^i/J^ ry >>, j u*£ (l 

- ^ (Jy^Ciri_. r#<£ H (j Ufs ? (aquaragia) 

-^Irltf'LkijU^ 

4 ♦ " 

(4 

4 ♦ ♦• w 

-^fcKt-JlSitscL^ (5 
Jutl >^ij£ l/I 2_yr 2L it (additives) f Ly IJy* (7 

t/oy yt£- cy^ciyf^jT)^- (jy j3v fcy> J.V 1^*1 i^/jt tjj [Chck- 

2_ 1^ ^ L (j^ (jy U rVikl ^py ^ ij 7 

t w w ~ V 4 1 tv V ~ 

^yCl^L/^w^ 

- lIL^i^(J^y" 

y yj>^ £*j\7 <z- {jtf > tUf ^ (J*^*<£- 

4 

fc/y 7bb7brJ> j£ L Uf \j$tf'3j Jif L: (Jv 10(y^3 *y£ iC^ : 2^®> l^* 

2^^ y*£— ly? L* k Ja>ts KlAjf- (Jy f)7* ^ * t£ iC^f^ > ')<b—J> J\j L ^_ 

-JlbC (etching of glass)(Jv ^/"tl \)z\£ / ££fiJ*\JL^k\rl\J'\J*j£\s 



lff/j£ :11.4(j^ 


-<J42>. 




















•*•*** i ******* 


: 11 . 3 l )f/ 

j£ilA<eL 


:A^l 
•* • 

- tjSxX hyi lj) \s*f\ l/^Hk^Lyt Yi 



:(Coloured glass) ~^rbC' 
iiz^i-J tj ijX^/Ate'XA'l iJU’j^~yt’lflll>Ai^A^ lyl^/XlA iAiJ?[pj 7 >iJIj)j 

-y\fV\b^jtJjU^UlZ-S 


. ijj 

^4 f/fifj>\\Jjt . X 

^\f/<jX\f . lie 

/yjCi^ipiP . ty 


~y <£-'*?> S J->-£ -^iX 1 ^£6 -A 

—-(J43)- 




















:(Nano Technology and glass) 

c/L < J.V C#1; ^Wb ih^yJUyr^^ JNC ASR 

yU-^f l^/^(jr^i_£L/yrfiy y (J.Vl^VU-L/^U(y<i^ ihv I 

9vJLVf>^4_ 

/ollpJZ^.jZj)JiJ'L£^{j!Z<z--j)} {j;j 'fjj lrj^_) L y U_<c_ Jj? 10' 9 mo'* L? S l/*<£- 
_o k'* ^U/0^ Iy b>A_ iy t* If L/cJ JJ lCAt 


2^.12,?) (J'h-s 



:11.5j^ 


(jl 1 OOcnTl, /ijtj<L.J"\f 500cm 3 :\\Atf// 
-4_yj 

z C& Oy^ifi (j>* U w ^(J'£-^<L--ji(J^jl 

-tf^l^j^ jjiil?L^/^(il/Jiil?L£y£ 

i i/[f 


:(Types of glass)^'U’l jlAr 

-oQ'CoJk' (jrfCfSoda lime glass),-Ar) / iJ- ( ir''.l 






A-ul’ 

ziftj ^j>A uA*u * J*A-j£ AA'Jf) lAj~ cJ )£- oAij i ijAjA 

-^T l^otj^J^o^Green house)^LAV" 


-C 144 X 






























:(Potashlime glass\hard glass\Bohemian glass .2 

xkg-£-fr J y?£ wi^jf j 

UjI^oCj 

:(Lead glass\ Flint glass) .3 

-^L“ULks^l<^ Jl^l2l(Lead oxid €)jslSl lC~ir 

filSifa : <z. — #td?f)^\.)ltfy4(Jfl -^1)1^1 

fo* J l^l jii^kvT U J U/ <• jU L* (/U^ jy^ 

:^f 9 >l> 

♦ < 

9> U> UZl J^\J I \jC ^y^>‘((3~ Jj 7 19 Uvh L*>f 9 U (J}J 

/[Yj\ s£— (fsj (Photosensitive Substances)^ L^l l/ ^ ^ 

- L~k U$ y U *LS L (/(/j L 2L,^j {flsu C h^l 

:(Borosilicate glass\ Pyrex glass\ Jena glass)^ipt5 lj&J^jdj£<±>Qz')j£ A 

Jl;>! £l k c/U^LJ If 5 "' 

-«z_ b*j£ «L cv /TZI 9 C/ 
:(Safety glass) .5 

ya ^Cl/j£s \J\tL~yi LJiyt ^-> il tjl *CtJ jl^T 

%- UV^^r lyL^irl^cA<L >o y~ <y t* If uC 

-l%L —/(J i^ 1/ vA£l .-JL (y (3 ^ J> 1 

—-(J45)-— 










: (Optical fibre) 

j? ^ tuJ 1 * 5 * fafj'jijd bj ^ii /4 

f* (jL^ l (£/ yuTi L y'UTi.i? yj I t>r vj£ #.) L 1<z— J L (J 01 

>y(J^>*(^y (3t>f lP^(J-?-/ U<j j (Ji» : t 


V 

V.JJ 


t* U L/Jt**"'^ 1* <-£^- kJ^ ki^;> I (J \sjj 3 j/j^JtJ/4 

ZL-{J\<£- (jfL~£_ If iJU >jjt \jJj>. t*-K 

Jl^v/ (ji^ii 

- 2*fv// 

- l^ l/» i(/< j l(l 

-U^Z _(3 

Jf 

—f tv^t^lC^r'ki*^ .1 

(d J^jJ (c J&fijlij (b j£{Ms (a 

- [p k jJ (Fusibility) .2 

(^>fc^^LO^/ (d (c (b bV (a 

---^ U .3 

c^ijL (c (b (a 


-Cj46>- 
















CaC0 3 + Si0 2 -» .4 

CaSi0 3 + Si0 2 (b CaO + Si0 3 (a 

CaSi0 3 + C0 2 (d CaSi0 3 + CaO (c 

-.5 

(d (c (b j£j) (a 

GUl_.1 

dir". 2 

M •• 

B A 

.a . 1 

.b .2 

.c . 3 

♦ y v 

*4/(~>S d j£b/ -4 
jA/" .e 

-f 

-vr -g 

-^c^Ur^UjyX^C .1 

M V 

^r>y (b J£>±dhjj>. (a 

.3 

• M * 

ITALIC ^ (annealing) ty£bl t b /jt ijj \sJ^. a 

- t>? J I i£ l)' t i (j£ ijj £ (jl^ri^.b 

☆☆☆ 


.II 


•III 


.IV 


-<J47>- 


.4 











[Ceramics] (B) 


_ iji 

_£// fc/Sif'/tC^jls^Us • 


J l^ ^Jy^UTl _ £_ lCL Uj/(( jy^) 

f? (Potter) 
dL Oipjjt l Jf\j)\ 

if (Ceramics)^ UC^-i^Jlf Jk 

- l£ Z_ job f U> * c/^- f- L ~ !f 
utifAj -n.iif it ,** * A ~ A $ , t; ., 

- Z—^J 1 gHz?C <vt^ (J L VjjZ; v bf <£_ t" U L/J 1/ jAZI (C ontainer) 



































11 . 


-£-trl)/ (Glazing) Jv ^2_ U 

ijt Jyz C f.f'd's. £- 0 ,%jjC{ 7<z— {S * y 
£-{Jj!2—\bf (Chinadish)iJb(Jiy£-<i_ L“lf 


Ujf'Zl ‘ Bull in a china shop 


Ur - 

*» 

ft 

T 

J 

:11.9j^ 


J&- Ut \>if& (j b j-tf J \i>ijt <L1* (tile) uhl ij/. i/ 

< ‘ (China ware) \Ja <£l(Clay material s)f I iSlS* L/^ U * y 

~“lA 6 iV^ U * yy (tiles) * 

j* "keramos" i^(j IV" ceramics" iUL^^vU L/(/\J L^V 


-(J49>. 


































(3^J 1^1 j£ b-f/^i (j.Iy 'Jfe 'L L~ l* L bs JV/yj l L- j* Z_ l?j£ jVlJ. fl^lI 

Jl^iA (Water filters)/A<(j Ooj^J^yi '■£ r y' 

'■ (Manufacture of ceramics) J j U < y 

(bentonite)kiyL'^^l(Kaolinite)ui/L'(j^l^25( i /(/v : • Jl^l 

(Feldspar/ULt^* (Quartz/9y*//)v/» (Flint)wi^ • 

C^lf \)\^){jt djJjty 'ijv'.ZL- If^l 

~ <z- t>x%jgp J/^-f- 1 A -^At 1( cAf- 1 y «L. 

^ jl/// ■Q y } > ^[Sj'C 
il 1 J (j^ (^"ijy > i/il* 

lr UU J (J^^* 

(Jt y i—(A^l/* l/" lA (J^lA^ 

- Z_y> by 1 £/ b y*L- b L— (j \JjJsi faj £y >/(/ v? 



Z_y , vby^^(J^Ly^/(^wL^Zljt^/fryiykl-r? : 2 ~jI 




?U*fl Xzji:2-xtby'L-\»z r >j& lAi_^ 4 _y^A 3 ( y : ^ 



-(.Jt JjJs'iJ/lt&vjliJ/tiJjti'Zl //y/J ^,Uls l(Jf Lyl :^y 


C^lf l$W^bC l^iij*/£(J~^ (.t)/'*&)jkji\>±^ 6 

—-(J50)- 



(J;y^uiy ui.iocA 
ijirt-cjjKf '.) 

















[jtj'ijyjp /J L jtii * - >tf/J —i^BB (X ^8 s/ t-i-VB I <£- 

(L—yijbfl^ijfs.Z. .e-ts y%XL'(jXy^J^vf/Xc/l 

(Jl— bi^tfaX^X [/v£_b 

(iX. )i-Ul JboUX \s\<z-~L- iiXvUU^jif 

- <£_ fo? i/*j U> i c31^ 

- £_ l X [f{jj$7.ji OC f^LV 

wX^-^lTB-rl^aX'.^^IJ^XX/l 

(X (Shaping-drying-firing) bB<i—/" 

-c- 

Z-XX-^-X J^jt^ii/^sy^/f/jc 1273K^ 1073KXalJly 

- <£_ 1“ bj J aX& (/ l/X ij I £_ af 

XawX (j/br^vBL fo? ijifljb*’ (j L uC(J^ c/3 £-^ X^y : ^y 
-^t<>b^^^(XXXX”X^bi yui-~(Ja'‘L'‘ (JLUX-X 

L/*uXuA»-^l$iXy^3Xi^XX_XaaXj^U?(/‘ijri :11.5(/-/y 
?XayOyXX t_ a $ i& 1 ifi ufetji 1 )}.ij UW<X ki>* 3 0-X j L jtj U£*(ja U- 

»_iSy t' '3 l/%- *3^- j L X X (J"I £_ l/j^t $ Jvy tjSiA 6 it &X if ( 

Jj hWsZfs £TjX X JL^ l ?si<z— / ?)iSj?iS 'cjL ^ 

- L~ L a? j L aa Ifo? b ifyjt'U [’ X l/^ Xjo< 

^i^z^yOyXXJ^^/^XXj^a^ : ^- r " 

XyBXuiy^-^Z-lf^lfiflXTJUB^^^I^XX^^^BXuiy 

—-(J5?)- 

















-<£_t ’yibJl 


fy^£- 1*IfuCj- Pickles) j If < : 


■\\.6[S// 




:"'/C-. -<*4£ss 

_i_n 


yvA^k-^Ji" :ll.llj^ 


J^.JlJly :11.12(J^ 


(3-^C JjtflriJisZLL/i-crt2—. J^^Ufy' • 

- £_ <>?b< v? ^ < t-Xl 


.|t»S 

I \ v 


:ll 


,13j^ 


'-W.hjj/ 1 

<£—/U^yb ( 

j L jtflf<L jUL Jly 8 &/<£ 

s4\#J!’s\£fa^yiL.6^Su£'‘^SXdjL ' 












































cr 

-gifj }j*c— .II 


>iy 

iLif- 

& 


Mt 

1 



2 



3 


jUj£ 

V 

4 


.III 






J'-jt’i&iLJ/ 

l 


t\y.\Lo& &/. 

2 


♦♦ 

♦ 

3 


☆☆☆ 




















[PaperjJ^ (C) 


_wi ji 

- \s if i? J J j u-j* i^ 

-L-f' f ^iTJV^ ^ 

-Lfff^+vL lFl; i ji ^ 


l/ftf ~jt^. fo i> j^rjf 22?.-✓ Tj£ (/*(/ U ^ 22. > W fo ^ iX 

^l^K5T^hS/tU^5"^^-r'hS/IJipK / J^ i l.^lrUU?/(/ < >pKtfd^^y > J^i/^lT’ 

♦ h *• « ♦* ^ L M 

l>^)~j//j- ^Jj-zljj'^— i/ 1 -^ IrlftjCc^ "patra"/" paper (J^ 

—1/ It U L-(/ (JjS 

♦ - V 


-U?l£*-Q^'* £(X^I$l>^ f l_05 i—Jrt^ :£_U<£_J 


jlV f£y.£<£_ l/*U^(<^"papyros"J^y>^’(3l^("paper" J ^ 

cyperus papyrus^ <c- "papyrus"-^-cyperus papyrus l^v,) 

- L/1 1J J i^ < * 1/1/ 'yfij*\i?c^~t- j/ll &>j) iJ L* 


♦ c 

- (3>? ^ii< £vi=— (3>0~ d *- u uf'-y if uA» ^ 


—(J 54 )- 




















♦ 

fc yt jt \5"' (Kirigamy) (j ifS/f / (Origamy) ij if ijikl 

tA^ 6&2-x S-Sc^x, jt ^. />3 jf\Cjkj (<*<^iL&Jf\ikM 

- Ws fcT 

J^uijjl'b/' ’■ (Pulping)(JJL'by^.l 

- <£_ It U 1/ I (bleachiability) (jy 4 I fr ^— f X 1 lT*U~- ^ j> yl <L- If k 

: (Mixing additives) .2 

(Jj^ (XX*- (} if J l if^iCtjkjjt^j/' 

\jCc_\skf.-c-if ’c^A/Xu^X^y^ 

-<£_ J If J> K/ 




2-x?2L-j^jl7ij‘JjljJ'lyiSjjbiSJttf :(Drying) L'K^.3 
l(JtJlskCs '/ffj)J)i7[S-&^J"7ij 

:(Finishing) (Jyy^vr^ .4 

(j!/ <y> Z_ iJ X ViJ~ ^ Ur^cX Ck^L^iuf- 1 ?tC- J jt 

-Sst [fz£-j)l ijf ^{jt / k/ t {J\/*^£^Si ;, ^S ) LJf 

-<p_lyC^y c£'-XXXli^L l$V£ ^y 




-(J55>. 












100cm 3 ; 1 

‘jt {J l y (C LV L id 10cm 3 l^y^ 

{<*%<£&!> fJ^^yr-4-^i 
£_j ( 3 ^ ( 3 *k #jLv ^Tifi l)^u~ %? >jf 
ijj^j (jV (X >Y ^ lT 

k-^'lf (/ (Chromatography technique) 

(ji^La JyC>P*(. 

-Lr^dL 




>Y>Y^ 





JXiYlyfi? 


:11.14j^ 




V 


-J la*"'* 24 4 y^L u^40 i— bj >p (jy'^/UT* 

-L^Jlf Jfe(^jf)^8333ji^vl6.67 t^^^yjJT* 
- t>? J1^ * C^J 6%0^ i_ l>. jYf^y *jT* 


ai.io &/ 

(tensile strength)cniUa ^2u4j(/ty}* 


IY l L (lignin) ij^‘7. ^ * ti'iJjrfjZjtti' 

-<£_ Ir U t 'yijjj ak-Zl Sj>ji tfZLiJ'L Ir bi >j yj£_ j L 


J^G?/ (/l> cr iJ^X '^U'l ^ovI^t./ylY* ’■£-If <=-4 

qj* (3~ Ju Jl^ c^yy qj* aL Zl kS^G?^ £/U^* L i}si [f 'S cYU 7 

l<z~l y^yy JtHjCjl?ifcif(jf^luZiJ^L/ 1 -'^- (j-tf l/tfLamination^/ 

- Ir U L j 2—yi \jt M L~yi 






































:(Types of paper) flY jYlf' 

j* If(Semipermeable) y> J* ^ (J/r : (Filter paper) >Y(j/T 

S (diptea)Z-lf b_Y Z—/Jl^((J^(PH^5)^U (reagents) 

- c/JV L>j J L Y bz£vf <-£ ^>0 


•*' '\ 

~ ^ ^' : Y 

.11.11 \$f/ 

As L (3 if.y'jt \J\y (L~ jy wZl lTlYU i_Y 

(Y fWjy - l^y 'jy ^ jjo w.'Y z_>f z_ ii? 

- j<Y if j i wY y jyyi uYjy - Z_- y~^ Y^ i?y£y ZYiY. 





J (^1^1 :(Tissue paper)Yifjyv 7 

tY lYlY> 

L • ** ~ ** 

L Ji L‘i<L/Y J ts>l r 4 Y ^;7 

L" If l/t/Of ^c?A~ /> if(jp* :(Wax Paper) JYJY 
l/( Y lf-<^_ It U Lki/> lf(J" ( Z_ UY ^y (XVy Y lf-<£_ 

^ A* 1 J^ 1 lT 

J*lYl jlY ^l-<£_t>rL^Y^Y^L l/ ( 

~ 6 ^ ?v ^ ** 

-<£_CY/<2—i_ Z—/" 

-<^lrlf L^^jLVjj'IUUY cilsIL ^AlujY if: (Cardboard Paper) Y if$ 
c^< L c^y >K7 bJY If(j IvjY Gl/ 1 Ll~ If Lb. cY> j l J L f* bYl ^js/ 9 /)* ifZl YL j Y > ^ 

-Y? Z—^lyYY^i_biy^YyYYj,i_bivl£Z^yy>lfYYY^Y~^^^^^^Y^Y 





































J \i>i > t IV L lip : )_ s^js'ijSj?s *-/<£ > ^ : E,yy t/< 

* I ^Zl^yOfy^VfcuJ L(^/ 


♦ £**•+**—*** 


.1 


y‘J&^("^/isj^iJ^L / y^S^&'\k. -1 

♦♦ , —■ * \ * ** ♦ 

s 2—yipLiJI (tensile strength) cnilL ^ySuj (j^/l .2 

(Foam > l^? r 'i i i . . . i |t_//Zl J* 6v ISlrV*^ : (The future of paper) 

ijf l VlvWl ^yi Jj £14^ t-i^ If J? £-->P Ivl ^ Paper) 

J^L C^lf lU <£_ 0*^6■& if - L /-* ® j L jJ* &<£l j* & l/ 1 lyOj 1?> 

♦ *♦ M 

jr 

-<£__ <s ^y^^iJhi^lf lljijefc' .1 

-£~frP>j£jjlc^^){Sz£-d[Pljt _.3 

-<z-tyi (JlfZ'ijt ^ _ jti — A 

-£r_vv£^iJ .II 

-^uJV^OvVv*Y 

☆☆☆ 


.2 

.3 

.4 

.5 


















12:^1 


[Carbon and its Compounds] 
[Carbon] (4*2 :(A) 




- <£l I'iS'Z' C/oO 4_J IA" i 4 lTi, i>* > t*/jsj 

c/-j ^ 

/S (catcnation)w^l^ JA 

♦ ♦ ♦ , 

\s-(jy£jMljb^kj)Iij£h U?l"<541^ 

_ ^ f'fij U v U" iZl 2_iO b (y-4- L t-Xijib l l$4> ^ ? UjT (jl^L* 

-^/yC^ATf uf(j U* t 

- «C. f\$ *■" 1,; 1,; C yj ^ 


: (Carbon -the chemical basis for life^UjuT^. £ -\jjtj~tf.j ^ 

- £- tr/l.bI I jfL j£, iSSS^SZL i/L ^**< (T* 

i~ if l l tfjt f'i/iji J^/ji c/* u< ^C< i£s i s)\<ji j*']* z£;}Jf/i ^ uy^ 


-(m)- 












^>-4(3L-1/l^c/^ tcf' J &£)&&£cfij-£- 
-L/t 2- If L #3: c^> GlA Jl dfs2-W 

L ^.j t'<LL ^ \& [/s/i)£. —/ (3 vil ^/,jjA c/b*y 

i£ J’L -z (S’ <—■ifc ‘ '/ ‘ &‘ c^ o_ 

{J l !j'-^ul^» ‘ *—/C‘jl ^ 1> s' i 2* * S , . ^ ^ 

- ^_y^/ f Ufi j r^f (3c3* > 16 A/ * (3J>*> 

?^i4otr 

~- c ** 

14bJs‘ 21. lji>P • 

J 1 L~yi<L {J^ir ,Jf (J U*vj^£ *\jt {J)jp 

Jy.j^'$ tj> \<£-j by. ijy. ^•j'P li?y lb <^L 

-£~jbs. 

ji-<£-‘2£ t3(^l4yvU(3iA^-t—• 

* 

(non metal) ^UoI^JTl • 


Jyr^ s ^ Jlj 14 




IVA 

6 

c 


14 

Si 


32 

Ge 


50 

Sn 


82 

Pb 


i 


f l?v JV (6C 12 )iji Jj^JjU': 12A(1)J j5 


-££"(metallo carbon)1^JUoLc/.v(J *'"^\f 


:12 A.l (/3/ 

* ±Xy i_^/j^(31 t* If .3 

-5 

■ (CaC0 3 )^ v (^ .6 







































:(Allotropes of carbon)^c/.v ^ 

kZsjjj • 

jyt li \/cLjf^) |^/7j (( D i am on d)y< H-yAA X tj A v A (J A(J~ Jf“ ^ • 

fi 

-L$c[ A M-^fyy j^i^y^ji I (Grap h i te) 

V OsTlV ^ ^ ^ 

- <z- Ji/i-Z cA ^U~ ^ ^ fA* A? 5 SJfU~ ^ 

- Jj 2fCj ^ l UtAi Au Uf-£ L% /<jA cA Ci/ l> (As I ly< 


A I ^>c .—/ A I (J Ab? e/? ^yfA cf'J lA~ bA * c/ A ^ ^ *A/< 

-JtZC (a\\otvo^hy)c^)y</J^iJLjtL^yi 



P^Pi. 


1985^^j^U 

l/A i/L^ CC (C 60 )yr^ 60 A ^/O &A l/lL/ 

- 1“ If l/ (Buckminister fullarene)c/ 

~Jl c/A/AA 

JJ'^y.P [-£_ L~lfl/ (Bucky balls) J L jf l AC 1 J P'Cqo] 
jjtsL- \J\ (Richard Smalley)(jl^ (Harold Kroto)yjv j)sj U (Robert curl) 

- \f\j iy^ f A 19gGiA 


c/Al2A(2)A 


{j-f'Jj l" AA*(,/Ci/t>IAfb(carbon steel)AAvfcAAf-1*b.(alloys) 
./ AA (Pigment) Jv^ A cb? A <z~ L Jl Z_ AJ lA" 1 A U Ai <£$.<£_ t*b (lead) 

A A*(jA A(JA lj vACjA^ A A ^ AA AA^_jly> A";AA^ 

l~ IfVlJ b>»/AA; b- JbC^I A A> 6 f j A: Ay AA jA* 


l f i 11AA ^ aa» (A-C uJ/AL £ Aa* A AjA 

A^A*A^^ v ^ ^ A - 




























i'j {j'-Uj’Z-'b Jj 1,00,0001, 

J? xf^ji \jV li? ^f'J?V (j i^yt^A \s£- L- bj 

j cfc, ^/<y. v 6(j£ (2fC i^f'^ij js L ^ l// (J u* L‘ |^ i/j^t (8 j li^Zl i )^ j O'* 

L " 

i—k'.^ Uy*J ~-'uAo l v S^\fy^>)^‘0‘~''' " \ .i).! ^j > 1 $Jj%< {£& 

- y^ 1 Uyijr^ k ^ /^u£c) * cfco * 

♦ 

: (Catenation)o^ £ . 1 

lT 1— L w 11 * 7 /L^Zl \J)r?.£L. (J‘^/O tfijtij'.j^ 

L V *f 

-ijt Z_kj ykv <jy>-£\J'‘’f. <z— 4__y<« ^jTi/- 0? kj~ S ^ 

-<£_ (j it/"' ‘ (Catenation) £ Jm 

C/’J^-Uj: l—tflJyi'jjb^llJydjj^\s-‘(jji'jljt^i l /’J—b£ -<Z 
<j^f £ {Jm~ U-J c/’J kf J (/* t J^’ 5 -’ (i ^ If (3 k (J~ 




1 1 1 1 
—c—c—c—c— 

1 1 1 1 

(Straight chain)y^7*o^0 .1 

1 1 1 I 

— c—c—c — c — 

1 1 1 1 

1 

(Branched chain)y^77^ It- .2 

-4±fc A 

1 1 1 1 V/ 

&a'£jA:12A(3)d s * ^ 

(Closed chain)y^7>: .3 


<J62> 












** ** V * ** t ** * V * 

- £_ ifjifUiJi ^^ l / 11 1 

?*2Ll^Tl/ 

♦ V ♦* 

[B,Si,Ge,SnXP,0,S,SeJe]c^(J^/^^U^lr^^i^(^J;^ 

Sn-Sn<Ge-Ge<Si-Si<B-B£_>f 

^ f > ^c.^ c /£(4Z,b.^L^^iZlc^<Te-Te^lSe-S^O-O f P-P^N-N 

^ iJ U| > L ^ l J /*<i - l*<^C c/mC-C J$ 2 —yi jZi (Ju 

(J*fZl o^< C-Cij> > ^ijr < *y^'(j^i j /v~ c %C j ^M 


:(Tetravalent character)^^^^^ -2 




:2~i»l> 

♦ 4 

^ < L^109°28 1 ^i; (j% H-C-H Jl" S' 

*jU (/>. H-C-H/JC c^V $}sj-£- M 

*| 

H— C — H 

1 

^3U(/c^*:12A(4)J^ H 




6 


Is-’ 

2s 2 

2p; 2p y > 2p z ° 


M 

M 



Is 2 

2s 1 

2 P ; 2p v ‘ 2p z l 


fir 

1 

tit 



<J63> 









































(0) 


H 

I 


(2,4d^0 


H 

^/"i 

(30if^(CH 4 )^%- 

:12A(5)J^ 


II L H-(j>H 
H 


c/>: j/j? I ‘'i/ 

- i)s?s U^vj Uljr&t ij^ctji'j iSj>/i£ c^> i/l- <£-1* ti 

H H H 

I I I 

H H H H H 


H —C —C —C —H 


H— C — C — C — C — C — H 

I I I I I 

H H H H H 

Jjf( i) 


I 

H 


I 

H 

H —C —H 

I 

H 


H 

H 


C =C 


c/m^OO 


H 

H 


k£*?lsvljr\s( iv) 


H H 

\/ 

/ C \^H 

H ^c 0 H 


-c ; 


cfMt/{\\\) ;12A(6)J^ 

<J64) - 


S C' 

/\ 

^>l-^U>(v) 














H H H H 

:12A(7) a 

H H H 

I I I 

H —C —C —C —H 


H 


H 


: (Isomerism) cillajS'J i ^ .3 

| | | | 

-(Isomers) 

i^/~Jz> Ls ij L*U Uf U/* 

(Isomerism) cxixi^ 

(Isomers) ^ L- 1 /* 

en jlajS* jJI ^ 

j(\ ' u$*s iS U * (J^> J-vt-£ cf’ j ^-‘7- 

-l £<£L%tj*}ljS> 

'i(L— h 7. jt:Jj{J ,^e_y<o*jTL£iXy' j? e/-vU(n-butane) (J~%; - n 
(j l ^ l// / ^-^CC* r t'Sijjdjjlj&\s' (Isobutane )% 7 ~-l% 

(alkanes) 

c/>:C-C(J^(CH 3 CH 2 CH i )^,yj,t(CH 3 CR 3 )u/^(CH 4 )^/^Lj^u/ 


H —C—H 

I 

H 

cAtf/T :12A(7) be/ 3 




- l£ ^ [Pentane-C 5 H 12 ] ^ 


-(J65>- 














: (Historical Importance) 1 1 yj t* 

Jv tjZ') {jj J\fS lr U A £ibjJU^\p<z- ^ lfj*vjLt 

- ijt 3 ?I <z- f U?* (}lr* t^ L//(3 V L* J^i tei_(Berzelius) l/^V 
:(Vital force theory) 

^ Ul&> c/t Jk*K* U/JjyfctA j827<L 
<i— c3j iy i> ^ y~ J < <^K/ iy jz! ^ i> y^ ^ iizb u* u if/* <3 v t* 

[^y*(^_ jLvU‘L?/^q£ f !82 jji_(Friedrich Wohler) y^j <&-/>/ 
NH 4 C1 +AgCNO - AgC U NH 4 CNO NH 2 - CO - NH 2 


^yi 


cy 


(w-Z/Jiyt/y) (^{/'(jU't) 

^ ** 


:(1800-1882)>j(^4/ 

_✓ p. t-J'/ij'.j l^LXl L >y - l/U^l? cy (3 V * 

• ♦♦♦ ^ * s ****** ** ^ ** ** ♦ •* ** / — 

*• * •* w ♦♦ ^ L * ** V ^ 

:12A(8) 



(Berthellot) ifS^ (ko\bc)2-fjt (decades) J£j 



























(C0 2 )^uA3 £ (C0)%\S‘VstyX (CaC 2 )Jplv^: ^I 

Ji?jt ,\>\ J L> t/ijtfbX) L L SjXsJ&j fjt (CaC0 3 )^v ^f|(HCN)> £ L- 
- cf.j ^j> I c/% (C-C)cKj Ul c/.j /jf L eft '^--‘A 1£ cf- J ^ L *jTt uJ/^ L//V - 'Jn[~ L f\f 


** ♦ 

^ (jV ^ 100 Jl£(Zl %*)bCiXjlj (J"L,£_ Jyy7 \£/d^i ti 

- u efuft*£ \f JC^irvX f.%— ft 10 ) i 



L $A~>jj (jc, l/> jUff1/j£ ^JL89.1 4-(1779-1848)t/*v^db,ufjby 

-Sl%U yti Js3e)i & j) 

- 2 .1 

o)lA ^ U/ J u* 1 J u* t 

:(Difference between Organic and Inorganic compounds) 

~6^-Jl £^->{f'e% \f>)j>\ (Halogens) cJ l-cftZ- U 

-eft 2. —'Of 





^Ljl J ll iP Vjl J iO iP 

{/‘£^ J L 1 iP^j( > iOjP 

yjfjlJU^P .1 

(Non cl(^ft-^(Up 

(Volatile)y>(J »> 

JlfsP* 

volatile) 



cAdj 




-(J67>. 

























s\J/i j?- 

4i/ 

d/4if. 3 

yyJ77'-7 

4J77t/ 

^ 171.4 

^UllP/ 


c^lP.5 

-<^ c^f*^ ciuj i5yi^vji(ytr 

^[fCUU^ 

cm 


: (What is Organic chemistry? uT JlH 

(Organic uT (j L" t tyi ijt \j l^ 

(Kekule) <L_ U? (jlH* chemistry) 

Vf I ij'.j ^ li^ if [?>j)\^ L/y*J— ^ 

c/O .jy i/iS? uT d*" b' kjb t£- <f- l~ U uf(] l-fc 

J^L~itrCuTj^L*^l^^L/> 

£> -tf '<^_ l/VJ 17 I J~/ t* ' J U* If’itil (j£ U/ (j l'* L* 



‘Liy” 

<Lj&b-LJH :12A(10) J—&.— 


^(Significance of Organic chemistry) c^fc IJ"ijuT (j7fc 

^^^(c^^J^Jtfy^A^pf f^y?^K(J>i^^LA^L)fUjr (ii^ 

l^l/^>9^1rxyvA£lf(/lcr > •fe^LyM ij^rL^liJbl —/u^JiJ IhwJiS Jl^ll^U/JlH* 
9jL Z—jbiBJfb \j)\\Jij([J)[£j{$j\a 









































_ - 'S<L—fs L-- jff'&jljf XSf t jfi Isj^J'ZL- {J ^ I 

- ‘Si I ^j/’y'. <C— t 'Si jt /{$'<£-. \J\/ U J L**" 11 4\J- I L JSi 


T 

-11*^/(jw.1 

Jjy^" (c L^y (b (}l 5 (a 

-.2 

tkc^ct? (d (c (b (a 

.3 

J^sU/H (d >yi-iy^l^(c (b (a 

-^(^^(jl^L'iJ^^j .4 

4^b/l^^(d (c j£\SI'/ tfijjf^ (b Jl (a 

-£6i> £ 

-<£__ c^J'S/i.s'-’d 1 '^ -2 

-£_(3ii/_ 

ty_.4 

-ty_^bl^iJb2~klvy^b^l^|^y‘l -5 


.II 


4J69>- 














-LJkUti* -HI 


B 

Ivy (a 




A 




kZ^&iS&( d 



- ^\*{jr .6 


.8 





" " k ” - 

.6 

☆☆☆ 

—-( J70 )- 








[Hydrocarbons] l^/»J l: (B) 


_ 

V ♦ 

i?*(X 1 \$j tf.j &jj£ t 

(J^ (alkynes) tfltfUjI (alkenes) (alkanes) c^ 1 JA ^ S^ \f/^£\ l* (j 1 

* .£// 

- Zl/' tj ^sS j f /i£ cf' j t ' i 6A'j j iX/Z a b <L- i 

—ilZ";A-* 7 * 
iupacj^Jj/l*J c/>i 

\s([L tf'j&j js\i>jZ\ 

-i—f'-£^ ij it**"iZl [• i -Z"W/i 

-Z.Z" Z^/ZT(Homologous series) 


: (Hydrocarbons) c/.v L 

i?- 0 j 1 g\nto* J t* 3 "!/ vAZl(J( jjj? f>y (SZ5#-LyL(^£_ tXJ IT L (j£ J>*J(X 

‘iJZiJlj£tss£){J)Jzj)liJZ Zj*< L P G *d? c^>£ kPj IZ (V- t>r J ip' ly v AZl (J^ I 

‘ZL Jlr^((j^ 2- fjS)££Ls\j\3‘ ifciJ'QJd ^Jlpj‘(J^‘tJjJj^^!X^lpij^ 

L?lc/k‘J?l)b2-lfUlJ^l^jZ-lJSfj£^(cosmetics)dslf'leiyi£r > ‘i 

— C\V\> -- 











(Vljbi_U( 3 U , ^'y JtfT< (Jjjj jl. Ir I 1 (^ 

-Jttf.j&jfclfl/tJ^jbl—yiiJl^lZ!. <f ijl£‘^s 

k j^ m 





:\2B.l(j// 

- ^ bcf'J l J^lfi (3>‘> lT »yVJV(j[( 

L 

<J / *\j)lJ'.J^)j!jsl-lJ*c zCeL-^ijtjf*[^J?/j)liJ^'{}jjj‘(^’)i£jt^jJjiJ'.j , 6')jJs L 

** h ** V | V *• 6 

(jfL// (j U* l*f 1 / J L viL (Parent Organic compounds) ^ Uy* (3 l* U 4 
-<£_ \f >?2L> £^s)Jljt\i> cf'UJs UjpL Kjv4? ^ 

v;l(A U < 5 ) (V* ( c/t^ ( U (^y y>( 

~J1 [J'.j j . ja . r j—!iyr^( ^ ,;^ g'in 


i! 72 > - 




































- \Jt \J l i^Kj ^ij js L ^ l/oy£i (J~f U < i£ U 


:£_U< 


(Photo jf»{}Os.jjJ'liJ , [jjc^J'js[rJ' 'fajy'<^j'4)j j£\, l 

.^jL^Chemical Smog) 


:12B.2 

(3y^V *- zJi ri \/\e L~ k_-c /Zl ,‘ (j^ (/JyV 
J-(VC^(ji r - -^£rk^ /-J \L ^f 

(Vi^ fc>? o; l*<£_ Ljtj ljy*» S* lA*"^ £- 2 — If ^ 

y?1 y/^<f £ (Xj'-o^ U Jo h l£ (^v if L (J*U> \J~U$ 2—yi itL-Xif&j ^)j if L 







i^yi2l^i/±j'L^7j^^jLMyj7^(jLMyj^(j i Ljy7^l c r.7^7^L 
c^7 L/(j h i_~ >7 (^7 if l - IT U UtJ t** - " 1 / 7 c^7 LA^" (7 9 U /( 31 *. Vij h. 2 _~ yi 

-CS) - 


























L/J j L (j bsjsftf.j js L ^((ji kZsljjbjl (dye) *_iS (j~^ U> 

_^_L~b 

C ♦ 

2iLyCl>b(J^(X '(ajil)bJ—jfJk*'lijZJ~ 

I (j bf Z-j £/ yy <^v \<£- tJ'.j I f'ij&lsXiJ (J?- Jt 

-<z-iJ l jyiiJ^ J^yy S'J' j 6vA/X.^_ l j If ifj If'* - '!/ vAC (Propellant)® j l 

:(Sources of Hydrocarbons) £ b iZl c^y £*y if L 

(J* b£ (V<£l \J r*jjj£ j) I (i*r* (}jJj ) \/£s js L t* If U^K &jj* L t-iTjW/ I 

- 2fC (alkanes) 
:(Classification)J>£yv® 
f^bjy j ft ly (Jc^ b^ylAif l 

^ U/v b^/i L (XcO (J^ .1 

.2 

:[^y£bif ijydjijf' 

lflJ^£j'.jtf)j ift(open chain) (Jyc-Oij^ (acyclic) jb&yfftf.j&j if lwjTdJl 

- 2fCv 'ji'jjbfj ly Lyct/ b lTJ vr.k c/b lA/if ^ ^ ■-<£-1* If 

M ♦ 

-Jl2—yi£-i}j?ij~i2Lt\$ A &£. j/l<^(aliphatos)L/f 

C^f- (jlsx ti'ljljj; J jt^jJtj'.J&JJS L 

iSc/'J&jfcl.'-e-tflfijjiisMjjt (groups and sub-groups) hi I Jyti/^ 

- Jt ?£/>jt\J$\fi\jZ\f\jLS^L, Jl i/I 

—-(J74)-— 










1 

1 

y 

1 

. ▼ 





1 

1 


T 

▼ 


1 1 

T T 

i 1 

T ▼ 


Jfcvjl jT^yl 


1 

▼ 

i 

y 

1 1 

▼ rr v , 

i 

T 

1 -- 1 

d 

/ ^ eFtfi 

T T 

<SA#i 6 d-j &j%\\ I 2 B( 3 )J^ 

sj^ys tJ^sdA 

i f ▼ 

d$A'd 1 | 


*( u~ (^ A / (Jc^i^j^ii-jfi^iji 

L (Jji? y* lT Jy^M t—A J> I *—A w f y/Zl ^ &C^*-l£( cf^bjl u^0 



(c/tfD (c^O (cTO 

(c/*Mtf) (cfrJji») (cfA</0 

—q =c /C =C \ —c—c — 

I I 


(Single bond 

jtfl- {j£ L~ it/ (Saturated hydrocarbons) {J'.j 

-d- t* U l// (alkanes) 

—-(J75)- 


















(alkene) 2— iJ^bj js U tf.j ^bj j£ L : &S? c— [ 

-C/tZ-ik (alkane) iJ^ZUl)^ (alkyne)) 


- Ij'-JZ^yit^^tZ^B^BBij<Z^BBijlS/"J^ C/*^4f cf‘ j ^ 

- £- ITIfL ([f' (paraffin)c/kk, (j3l_l~If Ll ^bjjs L-e/.vfcvjI1^ 


H H H H H 

I I I I I 

H —C —C —C —C —C —H 

I I I I I 

H H H H H 

(a) j-jAi-jj n :12B(4)aJ^ 


H H H H 

I I I I 

H—C—C —C —C—H 

I I I 

H H H 

H—C —H 


(b) :12B(4)bJ^ 

2—yiZl "Likeactivity" (3*21 l )<Paraffin £,li^I :£_IfI 


(alkanes) j£ 


r L * 

ch 4 

c/“< 

c 2 H 6 

C 3 Hg 

C&t? 

C 4 Hio 

C5 Hi 2 

} Jb/ l £ <y*v 1^ (n) —> 

1 

2 

3 

4 

5 

j U^ij^ Jb/ l P. cf'Bjj^ l (2n+2) —» 

4 

6 

8 

10 

12 

—> 

ch 4 

c 2 h 6 

c 3 h 8 

c 4 h 10 

C5 Hi 2 


j )JP 


. trt ^ ( J Irf, /C^iJ \sjbZLb U^ifu VT-^ cf'M-te 

= (2 X J Jy/* J? cL ^ ) + 2 

L 

— -(J7fi)- 
























(Hexane) c/ 

C=6 ,H=(2n+2) = (2 x6+2) = 14 
UlF'£- (Homologous series ) 1 4iJ'.j tfujsl' (alkanes) 


■ (Nomenclature of Alkanes' 

?J/; ifv(alkanes) iJ'.j (fZr 10 Jytf 

r»f (alkane) ci^Z1 ij Ij? tjft L~ J IAnZI -aneje^ iJ f tZl [// 

Ml (Jty / (Stem and root word) »j l i j~2^ A? I A 1 \^/ t - LVy- if 

^yJ>Jrc^11100011 00f/-6 -uj vM-JtijZJ l^f-lAtel 

(alkanes) 

2^ iJ^- (Prefix) ^ ly (j£ (jy* tZl c* L//^l 

-£_l~ feZiZy (alkanes) c-^Zl eJ 1 "-ane" (Suffix) 


J lT(, JVT-^ cA If 

(root word)J^ei^ L (Prefix) ^ly 

1 

(Meth -) ^2 

2 

(Eth-) 

3 

(Prop-) wa/ 

4 

(But-) 

5 

(Pent-) ^ 

6 

(Hex-) j£* 

7 

(Hept-) ^ 

8 

(Oct-) >±f f 

9 

(Non-) (jf 

10 

(Dec-) tjfj 


(root word)£«ltH L (Prefix)^U: 12B(2)J.*>if 
—- (J77) - 




















Jji 


Meth —» Monkey 


Eth —» Eat 

rlfTTnl /I'Slfrf 

Prop -> Peeled 


But —» Banana 


Monkey Eat Peeled Banana 


f w) y <—P f <—E t J &-<—M ij lj/ 

^Lk^X^Jjl :12B(5)</ 

c/fZ^rL^y^Jtj <-B 



: 12 B. 3 (i^/ 

£lCUd 9 f 8 < 7 f 6 < 5 • 

♦♦ i V 

- ^TJ L*>l ^ C n H 2n+2 ^i Li- Li Jvz1 

- £Jk U^L" (Jt^v £j> l 1 L-t-> £/>-> jjy Lu? i jJ/2L (/>* i>f i^ • 

C^.5 c/^.4 d4*.3 (.2 c^.l 


Uz5 IUPAC 2aJy^J^(J* IT/ ^ Ic, 

-£_International Union of Pure and Applied Chemistryjf/^IUPAC 

-£_l~U l f (alkane) 

Jlf iS (root word)^(^H<£l ji-j J-’L^ lT<£ l i— Li f t / 

r >-^yCA J ^ iJ ^'yC [ S'^ L-" U% Z —//r ^V2_ \sM£-)5$\ (Suffix) 

(Primary Suffixes) ZLiJ diMl/jPtiJ—bZ—IpzC 

—-<J78)- 
















r l r l 

>uju<l 

cAU 

Alkane 

— C —C — 
i i 

-ane 

tjfy? 

Alkene 

=c < 

-ene 

t^/cA 

Alkyne 

—c =c— 

-yne 

*AcA 


[Marsh gassJe/^vJ/’ [Methane CH 4 \U^ 
- jA Jjr'Z- J^/ 

ijA"~£-7. iA^lAAA ~£~t"if L /jpl 

(3 If J^*jl yr£ lT 

~££t"ifi/ij^“ (marsh gas)L/ i O>Jj’^I^L 
(3~ ^y£ (Methane) \jA" 

12B(6)J^ (alkane) 

- 27js—/i^7. iJ'.j ^L-yc 11lr*LJ \J* \£-/ L 7. tj'.j 17 cf'ij j£ L 




:12B(7)a 


:12B(7)bJ^ 





































^Preparation of Methane in laboratory) 

fi) I Wji I * (~ y £_ 

(3l?*l ^ (NaOH+CaO) 

l~ If L jt J 
Ijg- U$ c/**^ 

L~ If J 

Na 3 C0 3 + CH 4 t 



6^Sd^~ :12B(8)J^ 


CH 3 COONa + NaOH 


CaO 


^ IjojI i<L ( ^j<L~ i-Xl (Physical Properties) ^ Ur^(j^ 

i^/C d?" : (Chemical Properties) Ur* 7 !.] CcT 
l y (C IV * (Jr" V * < Jr'S- i) ^/i 

^Combustibility^yyjf/ 7 * 

h? l/*m. 'J^d : (Complete combustion) JI y?l \j ( 1 

Jbi(3L>^*4f ^ — f^jUdL .'-{$*' 1 l 

CH 4 (g) + 20 2 (g)-> C0 2 (g) + 2H 2 0(1) 



1>;>I:12B(9)J^ 
Ct8Q) - 







































: (Incomplete Combustion .2 

2CH 4 (g) + 302(g)-> 2CO(g)+ 4H 2 0(1) 


1 / 

♦ v - 

&?. <L~yi U \J*J: \Jyj)\ JS 1^1 jy'iJ'.j ^ 

- c/t zL j*y 

lAvCfc' 

. (J* c/* X*^b i? c^c! ^ ^ 

t/^U^Ty^o Ir Jiv U^(J> v^ \Lftfj£\sL f Jli> 

'-£<£-(}k 

- ^ f If/-^ 2^J(J U* bi (<£_ <L/^ 



Jiy’i?' -(Substitution reaction) J’lPf I J>(J^ 

-£_ t>? (jl^L-jL* (Chloromethane)c^^^/^ (5 b J> c/^IT U L b/* 


CH 4 +Cb 


uv 


CH 4 C1+ HC1 


-CmX 





























-<^_lr yT(J^lr(3?Uj^i /Cij'.A y^L(^l 


UV' 


CH,+C1 2 —► CH 3 CI+HCI 


UV 


CH 3 C1+C1 2 — CH 2 C1 2 +HC1 


UV 


CH 2 C1 2 +C1 2 — CHClg+HCl 
CHC1 3 +C1 2 _^ CC1.+HC1 


: (Homologous series) yf ‘ 

iJ^j} \yi l 1 I^U/ (j if l*(jUf 

(Homologous series) -S/f'-yt L"U [//■ tk^_ J )<£- -CH 2 VcJ \/£j (r*Zl 

U’r^'cT J 

-^^^Uj^JuTjUL .2 

.4 

tfijk\»j)\ A ?.tf.j^J^C 6 R 14 j)\C 5 Ri2 L C 2 H 6 ^ICH 4 i>^ , /4^* .5 

££*_ ^ 2^Tv (J/ ^JvT-^ 


(i) 


CH 
+ CH 


4 


(ii) + CH 5 


C H i, 

V “'5 rl 12 


^2 H 6 ->1^3 


C 6 H 14 


- \ti 


L r /y Z_ki e^U/ (jL>L* fl7i£v af^ 

-£_l~lfl/(Homologous series) 


-(J82>. 












S^lSu^M 

Sif.tfsjty 


r L * 

ch 4 

4 

4 

l 


c 2 h 6 

7 

6 

2 

y~\ 




3 

dj’{ 




4 

Jx 




5 

J* 


. 4 ♦ 

:(Unsaturated Hydrocarbons)c^v tsjjslojsys'yf 
t»*y?yi‘U7 2—*c-cf* ^sj jg l 

-Jl 2— IV (Unsaturated Hydrocarbons) e/.v [■ 
c/>: U a U V*- 7J £--(/7-£ rf'ij'.j l^vUt 1 ■ (Alkenes) c4^* 

-L% 2— il/*' (Alkcncs) c^P ’ < Jy 

H H -<f-C n H 2iy VU’(^U^U^(Olefins) 

/ Z-ff 1 *-* drOcf-j <u ^ V/tV 


\ 


(CjHjct ^ 1 • li "‘- 1 ) ^^(Ethene)c^ 2r * c/^ fl J V^ *<£- C^C^< */T -* J (J V 7 '’^— (J VT-£ 


:12B.5jV/ 

^^^LJVL-JvUl/ • 

(Ethane) f U^C • 
(Ethane) b->V^>Ul2^<Ulf ^ j /’ * 


-(J83)- 



















3? l)j£- tV/* li ?/c/m ‘—A » -ene 3> iJ : (Naming Alkenes) S } f t SdT 1 

(Ethene)c^(JUJhi—. -ane 
L- \^f (Alkenes) ^ U/2_ bt£.j cf^. ^ i3 d J’A& d J ^ i} cA- <£- 

- (Ethylene) L (Ethene) \jf iClA' (alkene) C/tP- 


: I?'* J 


Jsj[ 3 i^i' 


(JVT^cAvifl 

(2xn)iU?|/ 

0 >A*&^ 
(n )jWiS 

r L * 

H H 

"C = C 

c 2 h 4 

2x2=4 

2 

ij/~i 
(Ethene) 

i_r H 

H \ 1 _H 

H-t- C = C 

H/ "H 

c 3 h 6 

2x3=6 

3 

d 3 } { 

(Propene) 

H H 

H i l 

=C-C-C-H 

H ill 

H H H 

c 4 h 8 

2x4=8 

4 

iJ* 

(I-butene) 

H H H 

H v. Ill 

— C— C — C — C — H 

h/ r 1 

H H H H 

C 5 H,o 

2x5=10 

5 

J* 

(I-pentene) 


3ls<£u?^di f l 0^ l :12B(4)J 

(alkenes) iJ^zC 2— 


<^C^ J 1 (iii)c4^(ii) ; 12B.6 (/-// 

-?— 

^H (Ethene) eA*' hi I (Ethane) I 

H 

<J84) - 


H H 

I I 

H —C — C — H 


H 


\ 


H 


C 

I 

H 


c = 


H 


















e^/ t P. cf'ij ^ Ethene) <J^ t* l>. c/m j Uy? • 

jl^P.e-yzL-^. c/m^ » {J~c/m <y.v ^^yiP»X)Jp- < £ 

_ £-tyi ^.v f»J* > .£ ; J h 7.c-- Uyi-Z c£<£-~ \a?' cA (J~ (Ethane) 

(ethene)^^* ® 

-i^vlCil^lS^U^IrUl/^ E <^_ C^C j Jvr p cf" >J 

^^Z^J)^ / i^t3ij^\Js/lRl l ^»Jj£^J3^J\jifcf , X^/ l »3^J^ 

: (Alkynes) c/Ki* 

2— ti/‘ ‘ (Alkynes )\J KJ (’’< Jyc 2fC c/’m < \/fd~A , ' J lS j h? c/^ 4r ^ s^ycA 

-.^C n H?n-2^ ^ '£$'£— 1 {ijtj 

■ (N aming Alkynes) 

If. (/ "-ene” ^L^f(Alkenes) IUPAC 

b^ll^l^. ■yfjt^b'ijlr^l "yne" J?l) 

-t-l-lfif (acelytene) odf< lU t£UU[C 2 H 2 ](Ethyne)^V-l • 



H-C = C-H 

^^J^I^- | :12B(12)J^ 



-(J85>- 











3J& 



JsjI^iJ \s 

(2xn)-2 )>\J> 

Sj’/t-ZbLtf.jtf 

(n>U^ 

r L * 

H -C=C - H 

c 2 h 2 

(2x2) -2 

= 2 

2 

u/V»i 

(Ethyne) 

H 

H-C=C - C—H 

H 

C3H4 

(2x3)-2 

= 4 

3 

dW 
♦ ♦ 

(Propyne) 

H H 

^ 11“ H 

H H 

c 4 h 6 

(2x4)-2 

= 6 

4 

(butyne) 

X 

X-U-X 

X-U-X 

X- U -X 

VJ 

III 

u 

i 

C5 h 8 

(2 x 5)-2 

-8 

5 

c/l^ 

(pentyne) 




VyzfiP^ I JyiZ. — f 

iF^y U^ij.JiJ L *-Xl£ (*/? c/.v (£jv J*y l# j : (Cycloalkanes) 

-^C n H 2n ^U> 

:^1> 




H H 
\/ 

H H 


H H 

\/ 

H H 
\/ 

1 1 

H —C —C—H 

I I 

H S' | |NH 

H^/ C >/H 

ri n H H 

H\/ C >/ H 

H—C —C—H 

1 1 

H H 

H*^ | |^H 

H H 

r^ H 

H^\ C /^H 

/\ 

C 3 H 6 

c 4 ^v c 4 H 8 

C 5 H ,0 

H H 

^-6^12 


i^t>(/c^^-:12B(13)J^ 

—---(J86)- 






















■vV 


■J1 





c/Kil 


e? 




CH 4 cV 


C 2 H 2 c /^ 1 

c 2 H 4 V"< 

C 2 H 6 tf'' 

c 3 h 6 ^A- 

C 3 H 4 V^ 

♦ ♦ 

c 3 h 6 c&z 

C 3 H 8 J,s 

C 4 H 8 cA*V 

c 4 H 6 V* 

C 4 H 8 cA?? 

C 4 Hio (f~-£ 

c 5 h,„ 

c 5 h 8 cVv 

C 5 H,ocA’ 

C 5 H ,2 cA 


ISJIS Ifafii&'jjleftf : 12 B( 6 )JjJf 


?u*f1 jt z£jji) u j uf : £ 




(j/^ )cKj V U*jvI :(Aromatic Hydrocarbons)Vl +»j < 

"Aroma" itaL<£_lrlf l/(C <£-j 

(?L 

^ fa Jl^ \f/t v- <£_ IT If if if’ (arenes)^ \ff J If* l'v bypj’fij'.jti'fjfcl V l +sj! 

_ ^ L~ If Uuz ><£ ^ iU lWc/.z jVz < V 

U ij L j.L /j I sdj [/ ^\J.j js l kji\\ s>j \ cfyC* ■ (B enzene) cfyZ 

fiJc-2^ cf*M t—fiS3js\t—/\ J^f, Ztf.j't 6jZ{£fc-£-C 6 H 6 

^ 1 iS l c^f. V(j If t £-<£_ t* If l / (Benzene ring)^^^^ Jt Z_ k 

J DV^OV> cV^- -A»J*<-. VVVc/V-f- <3 If t3 L L- 

_L/t Z— 


I 

/ c ^ 

H — c C—H , 

II I - 

H —C C— H 
\ C ^ 

I 


- <£- t*0 J&ftj. y (Air* i (J ti^f.#. / b (J.i 



"VO 4 [ ° 

'c/X-:12B(14)^ 

-Cl87>- 




















i f 




(1829-1896)^^4/^^ 

L'wJTi (j£ bAjTi ^ b?_ ^ (J >if^X- 


/ Q % 

h—C C— CH, 


H—c C— H 


c 6 h 5 ch 3 

H H 

I I 


c4 


:(Other Aromatic Hydro Carbon) l udTl^v L/C 

CH, 

: (Toluene) .1 

It ^ J 

-^C 6 H 5 -CH 3 ijU^^<-^ 





: (Naphthalene) v . 2 

L~ If L/l_>W J \>'\L U>c/^? 

—Cjo Hgd^ 


H H 


iiaJ jfc 6 S (Aromatic Hydrocarbon) tf.j ^sjjs L *jf U*ivl : ^ V 
t/* 2-xL*??\ f'&>)$*£, Aromai^-^ j(L^ 0"Aroma" 
2fTvi (nauseating)^ 

. hJiSj^AS^- . 


-I 

-C/t Z- 


-(J88>. 





















-t-tsijZ&vSJ^'sHS L‘c//l .3 

- «z_ fetf j£ (dry cleaning) (j UUy J&J t 5 "! Gi^? -4 

:^Ul?>!^od* .II 

-tKvAC A’^IC'‘( Lacquer )cffj Saftl<■ < (J^Jlf*4l* . 1 

iftJt(TNT)c^fo/tJlAJl^&cA -2 

.III 

.2 

G'L/"((J"^H) i^/.jtfijt (^/ Iij!f?\<ij£?I ‘.tL-3ptz~\ 


cr 

~<c~ t yi <J^\?s ^ U-V7-^ [s ijf" . 1 

fA>j$ (b DDT (a 

(CFO) &j&j£j /(d j/ij'tf? (c 

.^>U(jW(alkane) .2 

C 5 H 12 (d C 5 H 5 (c C 5 H 10 (b C 5 H 8 (a 

-Tj89) -— 










(Ethene)c4^ I (b (Ethane) df 1 (a 
(Cyclohexane) c/ && C (d (Benzene) d'/Z (c 

- Jy*lS -4 

jzKd vif (c c£(b v (a 

-<£_l l .5 
c-0 >/,?.[£ (b <=-Lb/r-££(a 

^(JVT-^vU (d ( c 

-^U^UI^(alkyne)c/K)< .6 

C n H 2n . 2 (d C n H 2n+2 (c C n H 4n (b C n H 2n (a 

B A 



(Pentane) U-d* (ii 
(Isobutane) 1 (iii 

(Cyclopropane) (iv 

(Toluene)c^L i (v 
(ethene)^^ Kvi 


Jt\ C**v l (a 
(Alkenes)c^ - c 


-(^Z_yT(^^^plJl^(alkanes)c^ -1 

yd(alkenes) (alkanes) cJ^I .3 

(addition (Substitution reactions)J> (alkynes)c/K)l 

-c£Z—reactions) 


.II 







.IV 

(cyclopropane) b (benzene)c/y"S (a 

(alkane) c^(d (alkene)t4^(c 

- 2*T iJm s?j) ^ 2fC cf’M yr -2 

(benzene) c£y^(b c/L?4(a 

(pentene)c^c^(d (butyne)c/^(c 

- J &Sl *£-)\/ . 1 

♦ w ^ y ** • — \ 

-£b|jA.2 

-3 

C/W.5 c^“».4 cf&s&'l c/X--2 i/tf/T.l 

? « ** ** 

.4 

V^f/^V IUPAC .5 

1) HC = CH 2) H 2 C=CH 2 


☆☆☆ 







[Functional groups] DlJljf li^ :(C) 

? * * 
-ZL/vO* /Sb>/i}& • 

-'L-f* /_4y^J®• 

-^A^i^^iupaci^ • 



/ (jlHvC Jt ji ((Parent organic compounds)^ \f/ J iy* t 

ij^U’yz-Z c^4r [L1/4-^ l/l lU UZl (ji/o\f 
~£- 1~ U JV Uc-^^'CU <z—t>)J'iJf\iij L 

Jl'(jl^-I) j/l J\?-l< CH 3 OH> U l/ L- ( J 1^0 JSjtf (/1^5 l£ 

jX^lC 3 H 7 OH>U(jV( Jl&ss)j/lifljS‘C 2 H 5 OHJ^U 

'[^i(j£iji$j£jj3ij£ijLijj;Z. — 

- OHijZ2-lkJ^^U^(S^U/iJl'(esters)(J/^l 
\s<£~J>}^JiijiluJ -OH A? y*ijt JlJhijL 1U L L <=_~ *z^z > S»Jl}f &^ ^ 
/ - OH ^^'it lP(j Ufc ^ U/c/ l' 

(functional groups)M>^l£o^-f-t>? 

-^_lrU/(Functional group^^^U^ 

(JF^UJaTJ^C £fVj U^J 3; i_Xl (J ^^ [f/ JIH* y*jt (J <- 2—^i 
(Functional t>)J'$\ij^-i£ 

(Non Functional residue(R)} J-^L ijfit &/£ \/»J) I group(X)} 
(Active J*> Ju*<i_J<£_ i 4'ij)/t£l/z£}£y‘jt 

part) 

- L~ U if (Hydrocarbon part) 
_ Cj92) - 









-^faiptsjJ'd*&£-Ci!j4 > 
-^IrUl (/fie- R-XJziU’i'L/^sU^W 
C^ijJ*) R + xCssJ^ti) = ^U^(Jl_^/(JlH‘ 

JtiUf 1* o^- L? ^ k U (Alcohols) cM ^ U/<L b <£j »/<}& -OH 

(phenolic -OH- <c~ l~ If U/r R-OH 

-<£_(JiV compounds) 

c^U [Carboxylic acids] <£-y COOH 

-^R-COOHJji^L^-l^Z-^ 

- 2^/ R-CHO A'^^^L^2Lk-.^U(A Id ehydes )^ L }) i xlf/Lix£j -C HO 

-<£- R-NH 2 Jj)U| > LI^L(^?’Z-bjj^U( Amines)^/1 ^XZ/LJ^j bJ&\$ -NH 2 
-^R-CO-R 1 ^U^^L^2Lb.^U(Ketones)Jj^l^'^l^fl^^-CO 
-^R-O-R 1 U’i'L tf L Jj <L \k U (Ethers)/£ I ^ U/<L b^T> 9 j£h* -O 

:^X 

b ifijjb L^U/'J— b^j^^'/C -<— R 1 99y0 , ^C9/^9t/O^‘i/t^A(J'[^* <— R 

:l£/ 1* IUPACi/ui^Ujc.U/Jl^t 

99 ^ -OH9^>?(y^4f L(J^(y*^^li^99Zl^l^j^L : (Alcohols)^ 

jVh^KOH^NaOH ^9L^^99/^l?(-OH)Jn^L j/f \f J>^ 

^Tvc/T OH*l£ L-yuV^ J l- 1^5 KOH A N aOH- L-f\ji\fljJ f 6 
_£_. ■ -OH(J^ cf'-Jji ^UU'CA'^i^ 

(ivC--^L/LY t (Propenol)Jk : S9y/ (CH 3 CH 2 CH 2 -OH)uM!tfvlC' 

Cl?^^(root name) (L‘ c/I 
f fc Propane (J Ifc - <£- (Propane) 
2L> ^ ’ o 1 ’ / ? e ’ ^ 
l/ 1 L/(J^ U Propanol 

Jt A / 1 ^>U^( J/) Alcohol 

l9(^L*(Propenol) JttB/f 


Identity the 

Identify the 

longest carh 

on chain functional gi oup 

propane 

alcohol 

Drop **c“ 
(JVri >pat>-- 

<6h 3 ch 2 ch^h5 


propanol 


:Jj/tlTj^:12C(l )J* 


(J93> 












Jl> 

IUPAC^U 

iJ^t 

J?l) 


JjjUy*U 

'S'K/Jif't 

„A 

H H 

1 1 

H — C —C— OH 

1 1 

H H 

c 2 h 5 oh 

Jr^-f 

J?i 

Alkanol 

-01 

-OH 

R-OH 

(Jlj&l 

Alcohols 

H 0 

1 11 

H— C —C—H 

1 

H 

ch 3 cho 

Jl^-I 

Jl A 

Alkanal 

-al 

0 

M 

-C-H 

R-CHO 

Jfil ill 

*♦ c 

Aldehydes 

H 0 

1 11 

H— C —C—H 

1 

H 

ch 3 cooh 

Alkanoic acid 

- oic 

0 

n 

-C - OH 

R-COOH 

Carboxylic 

acids 

H H H 

1 1 / 

H —C —C—N 

1 1 \ H 

H H 

ch 3 cooh 

c/llfi&l 

Alkylamine 

- amine 

H 

i 

-N-H 

R-NH 2 

Aii 

Amines 




_U ’.HC.hjJ/ 1 


:[Poly functional compounds] j 

jiL.\*<-IjJi}\$<C(-co 2 u)^jJ1Aj (-nh 2 )i >/AiJk jt cfisssjis 


-(J94>. 



















j &l/ll J'v bj'ssl L [H 2 NCH 2 C0 2 H] <Ly/l U Zb 

- txJ L^wC/jJ 

c — 

i h yij) I c[ sbj l"^Ci i) b i__ U L L jt cfi>s <■ (glycine) cb 

H 2 N - CH 2 - COOH 

(PolyfUnctional &zCjoiJUf&ojUlvJ!^ U/(jl'*l* 

compounds) 

_ (,> I Jt 2^L*i l£o jJ[}f [£ 






















J AdS C 2 H 5 OH^< U>(A t£?j/liflL?~hjlCH 3 OHjziU>(jL' fej/lj'lLZ* 

?uAl£ L-l^L*2-l>foS\ ^ 
^U-AlT'^iV^^ [.AAiAA^ U/*2_Ij^Ac/ *4f^ 

(£. V i A A’M? L ^ V Ir if if 'j& c/i ^ 'j’ljt/j/iji\tf 

lA-VAyAl/l-Ac/ lif l-^ bjj£\i-£-kyi\jZsjJ !> $J' 

i\6\fbAdfi 





.1 

_a y'ljt (j/11 UT^* .1 

-^_fe yt£ , ss(& _ .2 

-t- _ ^>l}tiyijtR-X .3 

\rJj&j3 .II 

if .3 

?U/- l~ U 1^~< .4 

(J^l//(3L > fcjj , vJ^l J&jTf .6 

☆☆☆ 

_(J96)-— 











: [Hydrogenation of oils] (J/i I' SU-^? :(D) 


_ 

f ♦ 

- <Lf'fd U^Jdzz &sj% L <£ J.4f 


:12D.l(jy/ 

£_>? ZL I k )L (j l <i_-/M>> (j£ iJ'j'/tJ'L- t j$?b {f'fajy'j) I ife iJv>Jir*‘ L< (Jy l* 

2f£wQjQ ij ^/^7 - £ <C jt iJ'bj 6 j 


(-COOH> jXi/l V tf ^ ^1T- (4 J* Uy v >(3 <i£ C^V 1 * 

(Fatty acids) < 2 -}<k^Z 1 O^ 1 6 b 

L/t 2 L k w-I/ (j U* t ij t (glycerides) j£ * fftf L J' lP<£_ JtJh uJj L (j < AL_ b <L it/" 
- 4L- Z^j b)/ (-OH) L ijZf. (J(/^l, <c~ t* If l/cJ** i(3-£b^f !/^ 

>ytU^ + Jl^f ^Zi! > (3^/J^+jl 
(c/ 4 r 1/^(3 * U U ^ - <£_ Ir If uO J ( (jAyJb. ^ fjJcjy i (j U ^ 

[^ 1,2,3-Propantriol} f l* IUPAC^?] J<^£ 


I 

H—C—OH 

H —C -OH „ J JJ JJJJJJJJ JJJJJ J_c' ( 


HHHHHHHHHHHHHHHHH 


1 

H —C —OH 

I 

H :12D(l)a(. 

t^oCmy -OH\jiflz 


I I I I I I I I I 


I I I I I I I 


HHH HHHHHHHHHHH HH H 

(C 17 H35COOH)>2AA ( :12D(l)btr 


-(J97>. 














Triglyceride - Ester Synthesis 


H-C-O-H hO <!/-(CH2 )ioCH3 

o 

H-C-O-H HO —C-(CH 2 ) 10 CH 3 

+ C jj 

H-C-O-H HO— C-(CH 2 ) 10 CH 3 

" I 

' J 

H-C-O—C-(CH 2 ) 10 CH 3 
O 

3 HOH + H-C-O—C-(CH 2 ) 10 CH 3 

O 

H-C-O-C-(CH 2 ) 10 CH 3 



Trilauroylglycerol 




^ISutrLJ 

- jt 2—SiljZ ^ ^ Is i/viftt—yCjl 
Z-yz/'t'iL l Jl*" 

d?b\&Z*JSjC- ul 2- >o£*£ycA^t- i > 

(oils) iXro^y^/i ^ 
<L- If c^(rancid) 

tJ^sCUl 2— If (J U ^ iftSof J2— If 1 /l£ i—' 

c/*^ [■ (X^V*(J~ (J-£ -£ f^/ijj^ & L yC 4f [ 

-*^_l~ijX (Hydrogenation of oils)L't>^if 
-t/f Z-y'Jiy^ty >A£l (catalyst)^ (nickel) ^jTv L 

-<£_(Brandname) 


jX(jz + jl J<r/ 

♦ ♦ V * ' 


: [Saponification value of an oil or fat]vV 


L5 


U-U^a 




-(J98)-— 


















2 — /Clscf'l*lififc liJz^^ZZC ljjJ&L(£'ltSl(£jf' 

♦♦ ^ ♦♦ ^ ♦ ♦♦ ** ** (f i ^ ♦♦ I 

jtJly^j)IJ^}^Ijy , j Z<Sj^ lt}Zd b»Zl ij iX~ £- IT \Xf (Saponification) dZ ^[/V 

ly^lpjy^yi^£^L<^Jy<ij3^ 1 

R-C=C-C-C-COOH + NaOH—►R - C = i - C - C00Na+H.,0 

I I I 2 

i) bz£-j* Js bj Js L (tftV >"U ^1 ijjl'd U_ <£_ j l$y> i ZXiJ^jZ }Zy Z^y 

(£ I j ,3 Uk?ij Ir (jf~ (Eskimos) y£^~l - C/tf j i <^L <£l 

j Jv L/k_ h)-ijt Z —/J !?*''■ V jJ^ZZy j >Zl iJ'ij/iJ Z (3 fc\P (lgloos)LA^ijliy 

_ 

U t X^-ij k y LcT jZZ 
-^-tyilfi\fJlyjtiji&sytji jX> y yj^J Uf^O^ywii^ (Jyj/\P JJ^b) J^sX 
<J*U- Jy? >•>(.jt cJ I (J~ jifjf \yj) l \jt 2— yi (^bjI j J~y X \J^>j js L 
Z — /J \Z^lyt (Pastries)f p I (Frying) zt. (jtf ZLiX^lZ 2fCvj ii-sT^P 

^ lyl/^C i/ly >sJ?c^# Jt. Jyr^ k (3 %[-Ul 

-^L }*L 19902-Jibuti* 

pi J Z r .)j>/ > ij \XbZZ ILj. : £_ U ^ < 

i£ L* < (j£ (Cosmetics)f pkpl df^^^ZZ-jZZjZztZ- £}>if ^ (V^A/ I 4 _ Ji/c^ 

Z-yOl^iP*^— k(Skin ointments)(^^>pyj l(P<L~ Ife Jp(Vjb 

vJ / ^L(j'i(^/?' ijtfiJZiJ / *bjt {iyiU^iJ^^yi} ^L'J’Sl)"-£22Zb)/; 

j3^3 1 iTJy^^ cp Z_y^iy^l(J^f plfpIc/^'-’^P'’*^) 

t ♦ »« ^ 

--(J99)- 











- "P UF A" 

-£_ "Poly Unsaturated Fatty Acids" PUFA 

?*-jl /V^PUFA 

L ' *♦ 

h 

cfA (Polyunsaturated fatty acids)jtisl()[fjL+jj?y‘ijldl 

££-{}*! ifSlf' J [■ ^ ‘-^ y * U~ f* L'.A/*-^L-Ab-.£^-b^£y 

(J^U / Kk ^ $/£ tftjy'j U L U’ii ( yJf Jy (<£l ,_Vb 13 L fo* y ty* 


tT 


vik? + J'A 


+ (Jl .1 


.1 


_yl^l7libi^^Jl^((J^(Jy4c^>4f -2 

_Al^ALA .3 

6 I ** 6 y ** 

[SU-A? .2 

☆☆☆ 


.II 


-C20Q>. 













13:^1 


[Industrial Organic chemistry ]9 k/dHiT 
[Sucrose and Ethyl 


_ 

— L V ' 

^((disaccharides)9y^jf(Polysaccharides )• 
—jt (Monosaccharides) 

_ Zl L*yl ii^ U (J^_ biL(J • 

Si — ^ • 

y’j’j • 


-C20TX 









(disaccharide) X '■ (Sucrose )hfi 
(beet (cane sugar)C 12 H 22 O 11 Jj)U(jV 

~£~0C (Monosaccharide)^ iJ^jV root sugar) 
- ijt Z_ t -.j il'J U [k UJ y^JJ 

C 6 H 12 0 6 + C 6 H 12 0 6 ->• C 12 H 22 On + H 2 0 

j/jf + : k S} -> + ji 


H u 

H-C-OH 

r, 

HO—c—H 

I, 

H—C—OH 

H-C - 




o 


-C—C> H,OH 


Q 


HO— C—H 

L 

H—C—OH 

l 

H— C - 



H OH 


0 \_/CHjOH 

OH H 


CH.OH 


&lj// 


r ’CH,OH 

i^)»0 




w li*Zl r 1 /^(5vhy^:JzJ li(/V: 13.1 

M ' M ** • 

cAv^/yS' j Ir*! 


L^cJ^*: 13.1 Jh"' 

jt (J L ^ J^L t/l ?(Jj^l &iA^ ^ 

jif^ l?;>£LL gy 4 J*t 

gCul^k j> 3 ^ cfLr)> i> 


J IP (^ 'fj J tT^V- <£_ (J>? (ji 1 —Cl (J^ £ (X-./» L Aj -d 

m'JA'Aj I(Sharkara)O j£ (X^^/Ay^O* jfA 

-X 202 ) - 





















- £_ (Jjl£.V( jli<.;>4f l y > K/J ■ U Uv bC? ^ l lie/ C> *<£- iil^ tj SS-(*\£) 

(J^^jli£ji^5(chew substance) £L a Ji -i v-N y^i—/^yClre/? 473KLiy^* 
(Sugar >* UlC^O’ £- 1* If l/ 7 '‘ (Caramel) J' l^fl y 1 ^’ ’ ki (Jyr (J[ >y 

(X*aJ ljy4uX/)J^_e/7 Z~y^l^f(J^(j71y^yy Ju^U>y(J^i_kJl^(jy^j" candy) 

k(Fruit jams)^lfZl JjkfJ^t\jsj (J*L<^_ Jy*! 

^y£_ U uCwJrjyj L (Jr*Cc£ ^ly^L <^L U k* {^j)/\Jj£L iJ^Jl —/c £L rV (J7 
(Syrup) (ey; i^KlIbZ—j^ 
yf* l^Kfdi l~y^yr H^* ./r^i-Xl l ^\j£~ <c~ C^V^/TJ Jh ({ 

-iJ^zC (Fermentation) 

-<£_t*U {Jj&sj^ij^fJ ^}/:)jly l(Jii 
j 1^ t> ^ c^f- l^(J~ ^y^X ij O^tjxf 

-£-C& if uCity^jiy u 

l^kicv jfc' Ly > ^ <^4-yCy It'* (jr^ti'ijj 17 (/^Jy^( J"ijj l^ l (J7 
-t/tZ-if £_L ude^^ [■ ^ 

J^t^/j^r^ {jOL^^SjCtL LjTyj^y^<;y &iJm y^-’ S^-<. jhj i\t j ^ 

J)hJ^)J jt (jy>6y/d<£_t>2V bjyS'<L[JIc&y 

(Polymer) 

2L (disaccharides) <l j/ ^ i \Sj}J^uCi)j'^> j/ ^ i 

M 

-Xyyy> - 












4^4^44-^^4&jijjy4>$y^(J^4u^* ^4 ; 13.1 tjJ/ 

jt bj l b Uy^*^ 4 - 2~v l£*l 44^44 )<£_- k lyd (J k j.<z—)j, {£ (J)4_4^*% <£-J>s 
'\ji\tfijj* ( U1l# 

ki^'c^^ly'sy^lyi-^lrlfD^ Jl4^y^4^^4^ 7 ^4-4 Z—tf^yf 4l4 (lT (Jl 
-<£_ (dehydrating agent) J' U syf. 1* Bjt^j2j> (Jik(yk4lf j lr*4 

L2Jy4 1 J/"&—/4 jJ&J> $ 

jt bCt L 4 

(j4 ? If 4v U V\j)d*l—yi Z_ if yk U J 1 l/ (/C^yP^fi 

4(dehydrating agent) J'Usyf.tJ^(drying agent) J\>l4^4*4/447 

4jW l‘4UU_ JV feC&J 



jt ij lyyj^ < (4 ly (3 If l> ?<£_ (J/4k~ (dehydrating) #yy. t 1 (drying) L* 6> 

(jl_4ujfe jl4^UlJk^l Ji4^y4(jl4k44 4 >?4^4^4"°4t^Ji*4. jjjjj£jl 
~c r 7.^J'f > ^j2\ (removal of water) Jy^lT 44 Jl^U- 5 ^ 





(ii Jy^(juice)ijk (source)^ i (i 

(iv jUt/jlJIfrjl (iii 

J~t- 4i_ lr ^ U* L-yi 2 —j iy^_ l$4 <£~ L <4 

4<j<£_v(3lyvAC>-t^ 

y >AC £L f ^—bs( iv-jf i> 1^ )4^ 1/ >AC 44 ^ -<£_ lr If 4 (bagasse)4£/ 

-Uj[<z£ (Celotex)4^4<^4 sLyO^I 

t* U 1/ ly/4 (Setting tanks) (J l4y^y4( \Jj ) J/4 4 l/4 

ij^O'-tZ-klfUbi (alkaline) L~ it j£ l444(Jl-j-f- 

-—C204)- 











(^£-<£_lrU i}yz s ^ L r'v 

vi< /Y^Y/(Jb^)^l5>7y^_^lrlf — /yf : y)lj^/' (Juice)(Jb L tjf 

(Syrup) 

)_^_(3lf (3/^ '^ij’\eL-yi jif bjOiZl lJ^/'(jlj? 

zC (Hydrosol) Jysj j£ L <&<!*&" (3 l£$yiJb)j£L 


?j/-^t>rbuCO ijj 




js 2 Ljj (J^^(j/(Brown sugar) Jr'ij'iU : ^vjL 

lT £//^l (3 b tjy* (3 U^-<£_ i?v<£l (jy L£ c^i J I^H 1^ '2L 

~ j * (3 yc s (/*(/ if LvO^lr^D ly*- i i5j/ b-> 

• *♦ • 

fi$Yb.> t_T( Zl \j u y£_ if {jiJ'i/ift/iS~‘i o~ j \j&j» vV££Y mJj&s vA^ b* 

4!f a^uy-f- c£4y J/ 

-J*Zjj})J%f<.c^ 


jJ’£~Z£,f\eijtiJj\g{$'iJijfi'l{iJ' t^~l^^_flfl/ (Molasses)9^yOU(/y^ 

Jl^*- l~ If ^ ij) l^Zl j Lj J j b 6 YJv Ik lr>7 Uj i/\J Li(j^ ^ l 

L 323Ky c. I ^b j b j L^'^j L 373k(/^-P'L J UiPY j L y 101,3KPa 

l32lj^l^(3bi_j?l^v>bj£(pressure cooker)y(^y-^P^Ui^liLL/343K 

-<£_ IT If j L L3c-^y^ L ly jL j (JflJ(J L-<£_ (3 U’k L J U ^Zl 


-C205>- 











f\Jj fjp. c— 9 1 ^ 4 . t"y y£ y* ( \J/ ) (Jv (j£ ^ (C ontainer) (Jb££. 

lry^(3b>(J^jyf* Vy fC^ L->-<£_ d^y^'S c3 Ly£y\J^ 1 / * %-1* If Ujy/" 
- (} If ij JU^bijZ & by \7'^j> |^J L) (j£ ^ Ivj < 


^jly'U^y^VjLjf^ :£Ly/|Jb 


£l^_fc* lPa=lNm' 2 Jl 1000=J^l£<z_(Pa)J^l jtf S.ljVly^Jf 
L101.3KPa'li7^^( Jt 2^//, \£jt J*H Xd-f- t*y 76cm^ I*21 bv L ; Ij (j 

- <£_ l~y ij) t-'* 10 5 Nm' 2 

<C J [/^ <£ <L uC/yr Jr^ \/ur£z.7 jtJ i/l, y 

U" (/ £ (J~ (y^<(J Ly (/ \c— • y^yS* 

iL (Zl (3 L »*b£l J <L- zLS^'Aj i/l * i£(/jX/ 1l y* 







^y£_ iC Hyperglycemia ^(Hypoglycemia ^ U lll^l^ 
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^b"jl (J^^_/^iy^LJ-<^_(3lf lT^ lf /L-yi2— il(<£_ Jj^ 


:(Manufacture of ethyl alcohol from s uga r)(Jv j? 3^S—ft 
< Ju^be/~fyC_<^_U’v / i_i^ i 't\ptj\J a /£tf / Ja>^£L\j‘j£- iZijijM^-iJjls S-fi 

** ** i *» *» * ’ ** 

Irlf lU/£ J t cZ‘1(J"iJ-$tJ' [fif'Jjt J ^-t'li/' (Molasses)^ 

_lr J'-^-c2 H 5 OH J^LiWjl^l 
1 / lT/ l ^-<£_ (J iJi'f (^>3 (J"‘ c< Ly (^ (biotechnology) (j £ l>JaJ y^ 


j £ f\ iJ i j~ Jz b 04 y l/*{S*— z^— 1 5 1 >A *—~ 

jt d'z <£- (3 If (3 k (Paste) bj)lJ) bzCL- ftjt j L - lr U>? 

fayZ'^z 6 ^ 2 —*? Jir^l (jjJcbJCL<£_lrlf biy^bf 

(£_...’ {/£) boiling(3**~ -<£-i/l<£~(JlJ(jLV Fermentationita)-b? b?b I JhJU 

^ ft>? u$ J (A/* * [y * i3 ^ (3-^ cT* bA ^ * ij~ c/y ) i A. i J i i< t> (jb 

(jbt > i A f lb 1 (j b bv/b bTs i/A UlJ^b'S (F ermentation)y^ 1/ 

i_U’^/"(dilution)L‘6 i5'l js\ je\~s b(jlbf Uc.y J 33 L 
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(substrate) J.AJ/* A fryis c jLLZZ. Al/KA^ 

-U%2- — Z. —/u$^_y*L 

^Ji^\o%k (i 

-bC<AcA-^313 K^ 3 08 kA Jjw 11 If l |JL AAA/f (ii 

(iii 

** i ** ** C ** ( ** c v / — 

k,/y t£jj i Ay 308K^iAA>-f- LA &fby£d^ JP-y Irlf L it> 

10%^6%i?^l~iV^A w A)ytPl/ I ’ 9) L y tyt & b 

1 *“ »/i; 

c 12 h 22 o„ + h 2 o ^ ; , -> c 6 h 12 o 6 + c 6 h 12 o 6 
. ;# jP) 

s/'b 

C 6 H 12 0 6/ \J Vj -> 2C 2 H 5 0H + 3C0 2 

jP/Ij$ " Ji^o 

:£-rvi/l 

V V 

^Up~ A Jp»/! & ^ Aty? ^ 

Otyf- ■— t* If .tf. A (. f'tP/i y t Tyi (^ >A jt jyA ijyfa)}) 

c V~ ** 

[stiff? (j b bAiJ bi— Jl![jsijZ $)/&);) 

>?.) L A A If (jtjfi tj 1 l^-l) J :£_lf<i^( 

l>fljL Jb^~l(A(KSRTC Buses)J^JkjTlbA^b-(^ 

- ^ ^ lb ^ lE'b A b i> I (J> (J bib?-b If l/J lA IJ > i 

--c?08)-— 













L, 


'■ (Alcohol and Ayurveda) >.uy L/jlJtAI 

ij A- £- <£- (3 if (3 LX( lT jA <j>^y < (/ 

(CH 3 OH) J l^L Ji/i Jl '\XaJi<L, b>% j£^Si 

lT 

- £'( Ljc ll&*6 u£l Jb^ o! cfj .1 

- (Jv 3 b U*b>b j <SjfJ^ .1 

jJA (b 3 ** (a 


(d V l (c 

^ b <^y i—/^yCi\Jr^ 15 <j£ ( 3 * (3 ^ if* 

^hiy.i^ljjiiJ'.j^ (a 
♦ v 

v^ljj/AvAL^* 7 ^ (b 

OilJUslA (c 

♦ ** \ 

iJdcA^ (d 

. Z_yr Jvlf JlA 3i£4-> 3 L» iZl £1 

(b ;U^(a 

(d lA^ (c 

-t>? f's Ij &LJ f/^ U 

Jlfd^ 1 (a 
/yy 373K^LJU-P (b 
£ Zli^i^OklJl<d^ (c 

£_<£<£ U’i'y ly^ly^C^ (d 
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_.5 


C 2 H 4 (OH) 2 (b CH 3 OH (a 

HCHO (d C 2 H 5 OH (c 

(Wort^r (b ctfi; (a 

(c (bagasse)*-J>~ (c 


.6 




-ii 

.1 



-Uf 


.2 

v - •+ i —i 

-<^lrUbCc4<=u__.4 

_ 9 .* Z—(Tnvcrtasc) jy*l2 .5 

_ /jP/IjJjK (Zymase) y£\j .6 


ttt t M) \sJ* 

- £- 9 j 17^ ^ L>c^y. (Jy^ L>^y Ji/v lyy^ 

-«Z_ L~tf (X^. 

< ^ LZ*y* U? 1 J if* bv/j" 1/ 


.1 

.2 

.3 

.4 

.5 

.6 

.7 


.III 













.iv 

^i/ B y -2 

i ** y— 

- u J\/L <£ .3 

.'<£&. .v 

♦ 

-UtfefioA j^'iitL / b Ly^. . 1 

-(^/t Jlf^/Cr" b <iiL<i_- w * li?(J^ vT^ Ly^. .3 

(yeast)y^ 

☆☆☆ 


.4 







14:^1 
♦ ♦ 

jijT 

[Sound] 

_ 

V ♦ * 

_Z 1 tji • 

- ^Z/ZZ U^lJl^Zl ozstf J L • 

-Zl/Z^U i/V(SONAR)vLV • 

U^itCsl ^j • 

bi lTJ li^Zl(RAD AR)vli/ • 

-<£_ 'ijfi LfiJbija/ji Jb i 

C l i ** L ** ** 

-t»Z J j 

~£~s ^ IWZ Ur^ 

6 V *♦ 

--C?12)- 










V^-JjJlfaC—jUbTl/' 

i ** ~ 

jt [j^L^ -^ ( i— ji j/ki^/O Ls^yVjf (Jb l^ ^(/vT 

~ tvC? c^Vo jI i^f l^v n^v b \/[b.^jj 

*-*>.£(bow of the violin) 

(Geometric v/^Jj 1>Jr'A ±J&^;jJ' u£j i_ iJ" L? (yf? i_ t/ I 

-<^_(jbipattems) 

^ £_ if£ u U ^{jv^S \J I y^C(3 ISSi-J^./ iJ'A iJIj? ■ 14.1 

_(Tuning fork) 

?u*£J I $c_ ttf l/yU f >V V fc£J TJ t b j %L >Y : r- 

y&iS*-' *njt<^jf.s >?. X~ y> ij^z— y h) i ^ 

WAltff/ 

{j/?9v/ (buzzer) 0's‘s. ^X} 1 Jv ^ J b Jr 1 [f' 50ml 

'J^J' ■ 
V ’(j^* I ? I fyilfy iz^hx (<£l^ b*" b£_> <j *.j b L_/ T 

:14.2j^ 

:(Echo)^y^ 

gZI tlr^i Jy’v'i j l o itjy i>fi* b 

—C?ia)- 


































l l (3 i> »> i j^c— ( »yi) <k- <j iy j < j <d $) b f 

(Echo) 

if/Jy iX (J^ifiJy^ 

t'>U'2d'^i-Ovl/^Jv^JhTA£Z_l$5;ijTlo/? 4-llfwt/)-^_ V 

JUgJCAL 2d 


t =- 


Jlfli^bi 


Jt^jr o.isij^jy &_ 

Jjf U? lJ L £/y>_ <£_ U L\tf ^ U* l bj p<£_ 0.1s Caw ij Jb\ bj.“\J^* j)\jb liJ^I(J" 

- y^/\ ^v=340m/sydt =0.1 sjt 


340x0.1 

t =-= 17 m 


tits J^lj 17m(^I(listener)£Z—JlJl>i//<iji 


HyiJiyC^jb ^f.r 


J U Jj b Tj£ \yiji \yi &M & 2 B>/\ifS 6 1 ~- ^ L~ If. j L~ v l^ : J l> 


t = 2 sec ; v = 340m/s, d = ? 
2d 

•.• t = 


v 

2d = vxt 
yxt 


d= 


340x2 


= 340m 


J-*l> Jl^=340m <U^ 
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^Interesting facts about Echo) Ci bA-rAU 3^^— 

♦ 

Si/iAic^6i 


L 

U tjfS'j b ^6 0 2— \f (J &jt (Whispering gallery) ijlibi A l£ - £— 

ujiuo ijrL^^bJk- 

:(Ultrasonic sound) JL 

j}silj£<Z~if[? , jlt£L<L- jLJb t—✓ I 

20,000HZ^ 20HZ^i£>4 Jv'E ? 4!f Lwy4J^l'44;oTc^ k- J IT 

IrU 1/ (Audible frequencies)^b 4lr^IT./4 bjS >(J L <£_ (j ^ lr < lAtf Jr 

-£_l~lf l/"(Audible Range)^Ir^IbV J A L £_ 
(J b 2—yi Ijg c— f' U? l4 b ^ bj^ej p<=— 20,000HZ^< 20HZ 

- irir^L Zl j y j* i^j o f 

(Infrasonic sound or subsonic j b I (4”./ yjfj b i ij b dfCv ^ b4 /^ 20Hz 

l/" sound) 

(Ultrasonic sound)JO iJ^lJjb !(jb bJio lA=_(20KIIZ)20,000IIz 

-<z_lrw/ 

t . ( 

c^L^iJl t* U Uj li^ I^J l^bc^ Jr^iJ^Ub l ii l (j£ 4* £/£ ®-5 lTl/^U 

(Ultrasonics) 




























jZ%2b ij^l)i-faijyjJjjl(Jj£Cj^^lr'ijZfrs‘(J^l)Ljjlfrs‘Jy*(y"frs‘iJjb l 

j t <y Jl ^ ^1 


«jL tjj i zl v iV or~ y > i / 

j)^M\iJ ^ i}[^Jij/Q(L-$ 

2 OKHZ/j cJ \sj}£- M 2 

Iflfljjttz-) jJj 

:14.4^ y ~ f ~ .. 

v <y vi (jv jj tz— jx?)j us. 

20KHZ»/l£ 



:(Uses of ultrasonics) ^JJl^lZlc^lJL 
ift^U^iJ^IfJi/ L P. ‘ 1b<^y iWll (Ji? J t ij b i— £uL b 

I i' i~ u i(y it^ U->L ^ (3 U’^yO-^-^d 1 

jibij^y'J^i Jiy 

(J^j&<Lb<LlOOKHZ'Li./£j|£ 

(j bZ^l. y^? (^^1 <£_ (Obstacle) i) ^j)P. y*Zi. ^(3~(J' 

l(J"l 
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By?’^yf;/'$ j)\ (alloys) o"^A^^SS JL-^_(JU {}\hjt 
j) y ^ jt (dry cleaning) (j Ukj J&SJ>)(- <£_ l~ U l/J b'*" 1 (J^ (emulsion) 

(insect fol I'Zl (J.j /Tl/^- ^l"UL/Jl^ lX 

(JV^ (ZlJtifJlPLiJt (JyC/l^ /f<I? l/<- (^/? Z_ y 1 (J 1/ >A£l repellants) 

* c * ** 

(jjv Jlsc - t>?(ji (bloodless surgery) (J UT eJ-Ai, J ^ ^ il h/ b?2_ b 2—^ 1^ 

- IT U L/bJ ^y 1 l/V^ 2_ i$Js)Jj)y 

(Dolphins and sound imaging)\J> (C^dyVdcni 
^ £*<2l cJ 1/i I 1£ (X ^ bi? rAJ y)* y l yi T—f'bj \?/j£y'iS r '\) L 

:(SONAR)>LV 

C—j/tZ— jJ l '(J (■ \s\j;I (J Uvyf J lyH b Oy U*dS j j ^y ?I ^) 

(under water sound detection J.V ^ (jy'V Tyj2_Jv^l£/lcAj^-L£ 
(SONAR) >L*WtJ.VC^/(i^ J^/y^yj»^^'?&y$/»-yJ\jyyj>f' technology) 

- 

1^ "SOUND NAVIGATION and RANGING" J%(SONAR)AV 6UM 

y i)y^y£-j£y‘(S r ' 

- l~u/(SONAR)v Lv 

^ijG^vhjw^ If jObf U J_ (J U lTJ> t (Jf tiu Lv 

-—C 2 T 7 )-— 








J I*jTL£_t yiiP^y J^tlbj lr^l &j Lv 
yj I £_ fc/C l? J$r* {$*"[Ll L P (transmitter) ij^s 
iJbPfajf’ Ta/\£ (detector)^ 1> 

It 1 ^ l£o 

»—/ lyjj^ilJJj&ijPPiJ^ Lll ifcyJ 1 

4iJj'it 6 L 

JbJ—r if^ 

tijpr- c- 1 r/J^jt ^b£i(jy /jprj bjy\>~<£~ l~ifU/Jr*> jt t jy \>/jpr^ 
\J \c—jj> r 2—f^J^JH) tfUfJ—r Jr") jt tjy \>fL- c— L~ UdEf,^ i 

(j£ jl yd \'Jj!f)£-Ur2—yi Jy")jti)jy\> yJ^z—J^yJ kC (j£y*_<£_ t* L? b* 

Uyrli?^ = ~=f^bl^/ / 'd'^lil5 / ^^bj^y , ^T^jy(^yj/’V//L)v 
(Echo - ti IS’^L >-Pyj<z—jj^ fjj 

-^Irlfl/ ranging) 

\f\tf^^iyj^ijJjj^/tJPPiS^lJlsPjiitJfiliijkr :j£* 

\£jjy'?xj^'&s£jf 1 .5vLXlTl£ (j! c2» 

-4^/ 

t = 4sec ; v = 1.5 km/s, d = ? ^ 


= 3km <U^ 

:(Ultrasound Scanning^^^P^ 
(ultrasound (j^(/^iJl l/V(/ yr^(yfl^i(3^>* ( ^(^(3L3l^->>fcLr(Ji?y‘(/ < lJL 

-—C 218 )-— 


/\ 

,'V' 

/ 

-- 

/^/\y~\XN^\/\/\/\/' 
\ - 

'S\y\S\y\/\y 

/ - 

1 

t 

J^r 

■ Ld 

C/At/b? 

_ t 



fU0vti":14.5j t * 
















(ultrasound scanner)^scanning) 

—<f 

L ♦ * 

ift (J> '/c— J -' ‘7- ^ (J- JIk -^iT^L 

^ 1/ -V>‘ * 

/ji’.f'd 1 u- 5> - l'/Uv jy fj^t^'j'/’^ li-‘ 'o' '/V l ^ tv'^ i» oC 

-L# tU«d 1^(01?*£ (X-rays) j/l^ii JL Jl 




i^M^oW 9 

- (Jjf ^U ^ L 1 (J-»»* J£ yij^i) L 

(iv L’/S If (il r ^2'v JZI L-^ t* If uu ^ If 

J? jf6Ui^ Sjsjfij'/' i/f ECG <jt2C“ [Echo cardiagrahpy (ECG)] 

i 4j ijjfc- J i s'jt jti)K j l ji <l/J i i>< 

- 1 % JA^ L lAWi# d A ^ ^ 

J-K^l: >J&U~ 

-<^lrU 

fi'J \s£- f'J U/1r^_ L~ U L$ (gel) J£/ <d? c fy^\J \£- ^ > '~ £- *c£jf Probe J l{Jtf[/^’ 
J li/L^faLS'ljJt^yiLjsIc/^i probek— l(JIJZiJfl-£-jijZiJfl/ 




































-<£_lrUbl &s/il/j)sr*'tS{Jl2—- >/! 2- — fjs*vj^£J^iJ^\Jl^jj£j l ?/j£y‘i>js' 

: (Doppler Effect) ylvklj 

it b j?>(j [}j i£ t>? J^it b- <£_ b?y b> U^i 6S Ob lT i 

Z-~yi it? 

-i%<tC (Doppler effect);! Jllj^l-<^i}si/" l \!?i}''jsJl\jjZjj?>£fc / y‘j)’fj1:Z^if I 

<\jj} 

jui (observer) flv^^L^Ly^L’vjf (source of the wave) &£- j b I 

(Doppler Effect)y(yv(j(^ >^(Jyr if 3 b i_ .tf (J^ jyf3C cJ'? 

fll V*<JyT if (j b i_- jf Uj ^-O 7 j U> < (j UvjZI y^* |;^ | ^£l j b I 

f t£ [S’sf/'tf '<L jl [/'^L- Jb i/VfJt Mic^ 

ytbc/C^14 8(J^ Ib/tyjliHJc//S^b I J^TLVibvv^ y<yvlj 

-&? 

(J"‘ i-jTi Zl y^L'Ly \J'\^L .1 £>oj (yf* t - J>? iJ'i/Sj&S of ?t 

- iff" If ijfl jy tb(J Ufi/* 




'--‘If £* t jt/f: 14.9 

-<^_t>f(^.(jy^(3b^h‘b b> 1^*ify Ij ±ifbjl J"'y*Jf%Jp3}(fsjjs\jb i 

--C 220 )- 











Bjij JIs l &-Ul (j* l£ 6* (S*^ 1 L 

<£-j\) IiJb<L -If 

(pitch 

(X-^l3‘^A ? D^^(3~^El^^y^5y^>IA*l y^l*^ 

♦• *• t t ♦ V i ** . / (•* 

[jjjFc^F (Jl^ Jb I (3bi_U Jf^M^ytl^Ly^t-i^t (}siijZ i]l? L c^U- (Jf 

- ^ -»-/><£! jbhi^LiJ'L^ i}yi 





— :H_r“ 

♦ 6 ~ V 

(Jyr2_ (^ r c/<£l 1 i _yn uXl jjaJ* It/? I& (1 


: (Applications of Doppler Effect) Jlfri^y i h> 
SoZr^j 1 J#>jtj\} 

-e-tsijt l )j 

1 4{f>jc~yi*SI—* f)j£ I truss<=—)* L* $^{f>j 

(Red i -^b i/ ‘J^’ 

<z- j If 2l c~j [jjjZcy. <z~ f-t—j l7j^_ J fe [jf*lj/- <f--/^ 1 i wXL.- 4 ^ shift) 

c/^IC lTL f 6 /- <£- 1 * U l/"(expansion of the universe) '> if€ lf^ 1 ^ ifXL Jt 

is; Z_yJlA"f 2E<^— j\}j f 1 -\jfc \$£fS<y.&\f if 

~jj L —ic ifj>j^y 

JF. y* (Jt ‘fuc—y S i/*<f -nibjF ^(f)j ik_ IT U t>? A_< /<£_y^* t b_y> £?VJrL 

-<£_t* If l/" (blue-shift) *- <£- fctf cJ^-A if (3^—^ 1^1 2^ JAif 

--C 22 D- 











: (RADAR) Ni/ 

l£v AfA(JhjlAjz'bijjl A L 

^ iffjff A AAA A AJAA ij >a ( - ji{jj/fy& lAa u u»A A A 

USSj^D Ijtfilzi u n/^ t/f f l >ifif‘ (SONARRlVAeA" If if (RADAR); li, 
jliy/l bA?/;bAU 1^ yt^jy. A 1886-L"Ifl/J^ '{Jf.sf&s. A?A 
<ijfl Jyi&bd^AJsSf'^iJbibAiAb-A&yiU^AJA~j'L?ii}U’Ji t f£s‘ 
RADIO DETECTION And RANGING J1 ;j(RADAR);I 
JvR/f A< Jl^iA(jjZs‘AAAU£*'f’& 

-<Z- l~ii/(RADAR);iI 3j{ US \]bAA{ ^AAA{A^A ISjjI&s 

A {A'fvA 1 c^S j &{&* AfA A bAo A bfbji i AfA c 

~A^ 
♦♦ ♦ 

ct^li^&iRADARplbJte-AfjAA'jct-’*’fA'^f&S. '-<L-\pc—\ 

— fA A AAA ^~ < i~^A{^A A t cA > aSij^^b AS A A 
& ii 7 Asjj f l jAA A fie AA i (}~ ^ u Jb ifj i c^f. A AA c> - ci c3j 

-crt’vKyj 

^(transmitter) fsjl I^Ai^U^A(3l>v AlA 
;i£ ji*<5 AlA^: if u ^ l~ If IjyfA *\J»4 j>A fcr*l 

tsAA & f A' Ab A i Ayt fA. <~tyt f^"A\Ac— 

(j ii j- AsASA ib Is <i_jy A_ IT If A (receiver) 

A&i)i j (At* A) ^AAyi A^Aa A if iEf" A f-A O'*J 
f If A-jf.A H AAAAA/Aj Afjj^ t* If A 






































if ( JJjtfJs*) JJjIr'jjl(Jr^‘ Jlfi (Jls? I 4j\>j 

-<£_ t yijt 1 —/^>HjJU> t? i 

C^f (Traffic control authorities) j<yO^ 

l)s*)/ij£y*(Jl^j8^i/^ A -£-t‘if ^J\e StJjls'iJb<L-\uf 

L- jJ^if\ - Jy^fVj \g S'& 1~ if 

- t*! \*f (Radar Gun) c/C I jjjTlIb 2— If l/Jlr^lZL 

cr 

..1 

(b fesfrifjljT (a 

$j[X ifjbl (d (5i_JU^l^v'b i (c 

.JL .2 

J>e»l4 (b (a 

i/&IJz>tjlJ (d fc/S'JJ’tjiJ (c 

I {i/Gyi L j \fjv (J^yi fyyi tJ'^j £ JrL <J lj<£fC ^r*J^ify^Ci . 3 

.£ j (j Uj ^ 

0 5 ZsiZ—Sisilj (a 

(d (C 

. J& ifjlAjzsIr'JtlsiXjjLjl .4 

200Hz - 20,000Hz (b 20Hz-2000Hz (a 

200Hz - 20KHz (d 20Hz - 20,000Hz (c 


























.<£_yCb(Jjb .5 

340ms' 1 (b SxlO^s' 1 (a 

4500ms' 1 (d 1500ms" 1 (c 

:II 

i.1 

t w --♦♦ 

_ _ ^lfJLA^.3 

:III 

B A 

0 (a (RADAR)Jl/ .1 

JlA^lnJ IT (b (SONAR)vlV .2 

5/ycf~& (c (Doppler Effect)ylyvlj .3 

(Tty (d 

OL (e 

:IV 

- ^ffM3 (/!/ j L jtjx^ Jjy 2—/ 

^b^(C^jl/t^(SONAR)vty'C/lJ^I .3 

☆☆☆ 

-—C 224 )-— 












15:^1 

♦ ♦ 

ijt [pj 

[Metals] 

_ 

•s ♦ ♦ 

_<£l • 

-jAs'/AjtbL^iS^l)>LP JUd ifu^dj • 

_• 

** ** v 

u jv^ j^r^y^ ^ i" u • 

_ (XlT > y*Bv\}v • 

jy/ • 

jAfajkijZisiSujAcifl* • 

- (/t/tTjy IpjIjjIiJ? IpjiJm^jj ifiJ^iA ("A-zl ^ lc Jy 1^ 

—C 225 )- 










JjyU’jf jt [pjijt j~ >£/’&' 


f J5* l f c^~ ^ f L'r'*- 9 ^ L- (jy UoOy (jy Uo ^vj l/lii :15.1 J<>- 

_ js ( $y 

^■(C-i/dL^ it£*>i£iSkZsipjUjijZ'ipj 

<£ jCci i/l. w T Ul 4^1>< 1k~ J ^ 1 Jli\j ^0>$0 A> d l , Zl/’ & 

1 — /^jb'ij~jb'fy v (j? [pj-yi&jb U ly i_ I (j// 

ZlZ—/j/^jy^ivyjy^-oyz_ ^^' j b 

^y^/^V^A^i^;i9T(/i>§L/itiv^Uv/ 

(jL k»xl i£/£ <^y n L'^U’jo^p- kj^^ijrujfij u. ^ z£" us^trv* 

ji ij y Uj Oi i (j y (^/? * <./^zl ^ Ur^J ufv^ < j^ 7 uy. tv^ n^* ^y* 

yjj y u>j 11 <£_ (j y Uo < /j ji , (<^^ Ur*^ t- Z—//V i VO (/1 ijj l* i jjty 

~ ij^U^cT^^l-yi '^ L»9 IL Uo<Zl ZZ. ojyiIZ ^b wJTi Jyl '^4 ft j^c— 0-1 ^ 

:j^l^r^Lj^jyUyUil(jyUy :15.lJ >jf 
:(Physical properties) :I^ 


(Non metal) Uo < 

(Metal) &L»j 

-e^y^^L^u^yuyfo^^yjy^ (i 

jfitA (1 ^ 

(tjtZ-siUZ^^&f.iC ff' 

- J/jfwb T(3~t/t(3-^v b bL- (2 

-Jt J f^&jb l ij"-eZ J-rtjb j 4(2 

-L£d*J&< (3 

(3 

( <C^&f-^)Jff'Jl*>t6j f.(4 

(4 


-C226>- 















(5 

-mt&/Jl4lfe'IS(5 

I ]-fjZjc (6 

[~uj z_4/ , iii > i$lj^ju’9 

-mtixj'A (6 


:( Chemical properties) II,^ 


(Non metal) gg U»j < 

(Metal) c^Uo 

J“ G*t3~e{t (1 

J-rfjbs. Jy (/4 ji - <£_ (j^ 
vby (Jy il i_yr c^Uol(y*j>J*^( ]-el 

Ur^ 7 (3 Uo <y*v if t -/ i/- <£- 

(3-^(1 

- el (J*V by. Jy yZ- i}yi ^lUlf 


[$U/ (2 

-G- ^eiN^if Lh' J 2i_l£l(3 

^^]-Glt3l<^4fUr^u/yi_4 (3 

[^Jt‘(i>'lf £ LV^L~ 

lI^lA (jUX4 

vii4fy^*G , /'i*G{t2Cj / f^7y4r^ 1 (3U’9L < ^_c*vl 
t3t *-g! 4? uAi>4fibA^4f b^yj-v^ 

(4 

^Ojii£Z_*tfVf4fl/T Jl^-^i"/J>“ 

ijVL ij~- U%<i—yt (amphoteric) livjj if b-^Hi 
by^3^ ei*** ] - 1 jftLJii jb vjii-i^/U^-yvji 

-[c^JyO^^OsU 

<il j^i^i^ijyuy (5 
-cifjy^/viiifiy^ _i^Z— 

J-^ji^-ifu-C Ji»»£ (5 
-t/?Z—fh> 


:15.2<Jh" 

- (^/t jt (J>* v 9 yviv (j£ I ^ il 1^ 0 lrti_ Zl 4^ fZl ij b) I (j£ Uo 


-C227>- 



















~\J y^liC^Ur 1 ^ 

*♦ ♦♦ M 

^Tv l^U?^/^^jtiyir^i[f^f.ij‘.iJjj l lp) '■cL.y 
(Fe 2 O^^HiO^^J^BMj^^/J^Ji/J^jtlyci^^ji/: 15.1 JO 

* ^ 4 4 ** i 4 

u/y £ c/~ <c~ U t-^JT)- <y~ (J If (J U> ^ ^y (j^ Uj ^*iv^l ^-^y (J"1L _ <£_ 

c^y(Xl^O^£'k4_)( - ^fy( - P^^y8iLv^99%-Z_i£ 

V V . * | V 4 ** , 

c^y (j~(Jv 1^ u-l% 2—yifJ)/ , 'iyi>J (3-»? (3<3^-£ 

?<z_ lr IfUj/^ £*< ^ic/ZL^i_U£ 

jV J L (Xj^L^Irlf 15.2 j£* 

Z_yr 

vi14 ?^*l/ 0~ ^(i^^ JUiV^y z£y ■ 15.3 j£* 

^f.i^^yt jifiJ L*-*^ l ijt S^j Sb/j)j \f>3 \J \t'jE lVvil(^iV:15.4jl> 

I J(j(^OKvil^l/l£ (j(r(^*l bJZy'tjt isittz-ksijtjjlpjtfJ^jiljsitf 

** ♦ 4 

Jkj^ifvl^ili^U^(ivy^UJ^l^ 

^cT-^lrU 

?-Uj; <_J t»j>% : 15.5 j£* 

(X^ L/^vj> 4: Z—/(>£ ly'Z’Viy^: (f~iJ?x^j) LiJtZ^yi U 7 £/ iJ’lju li> {?> 

_ HS^L-Cl— i8>l>l^z!z^l^^(3^vvt^l^jiL c^^l^lvii 

~ V * ♦ ** V I 

_ ( 228 ) - 











2MgO + O 2 
4A1 + 30 2 


A 2MgO 
A 2A1 2 0 3 




(<£_ t *j Icfr. ^0>/i£ C A/' t (J 2 ^ </' L* o~ j 

i_ ^ i<^2. l _>^AZi l^ct * 3**c/^6 UTl?^ tcf's/t-fry? ij b»£L x/\S 




-^/? Lvwvl/^v (j2 U>j 

3 Mg + N 2 --A Mg 3 N 2 (if»/tf^>) 

-L^(3^4r^4f ^ 

Ca + H 2 -— —> CaH 2 (^^l^) 

A1 + 3C1 2 -——> 2A1C1 3 (Jj?u/f%0 


Fe + S - ——> FeS 

■■ifoljlsjJLM .HI 

^jfy. JlpJijf '1 tf'jZ i— l < i_ ^ > f l ~ J2 2- — / 0~ Jy'J. 

-i£(}/J f jt^\)[e(}i/^J\s£iii£jtJ\^\f[tj:j!:[pj-ji:2~/J\?>\ 

i) 2Na +2H 2 0->2NaOH+H 2 t ( 

ii) Mg+2H 2 0 - »Mg(OH) 2 +H 2 t(J^^t3L^i0 


iii) Zn + H 2 0 

iv) Mg + H 2 0 

v) 3Fe + 4H 2 0 


A ZnO + H 2 t 


A MgO + H 2 T 


A Fe 3 0 4 + 4H 2 T 
_C 229 )- 


b> <3~- ^ iy. 
























(jf \ j »)£> 

- (3 l 



JA(J*I 'l/JjJ— tL- $£> Zl^_V(J^( (J>? Z£i_ y< (J y?J<£l ) J'cA-Ci (X 

* L ' ** 

nj \J'£~J'\jd\jt e : / \f/jr~^sj 4ft- ZifJt-Z'yy J^J’zC 2—b.jt i) L^ydy 

Z_Z— SlzJy^J y^(Jy > * «> lA- 't^ZiJ'^j \<z—\J'a>£ L Zl tl>- '(d^fj- 

(J<I— 

(Ferric J^L-ZiZ/^fL- 1 l*/^Z l/ y^ l/^ 

iZZ yC £ <y*v l _ £_ItD/ (Ferroso ferric oxide) 4r Z^lZZ r'/f l oxide) 

-^Iril/^ (Lane process) Z^y^c^** 

-^^| > tZl^iU’U<^bi_.>f J^U<=-JsyJuZl Jyi/^Li/y :2~4 

(j-^! L 

£ » ** «* w/ ♦♦ £ 

: IV 
Z_k J^Oj-^ai^Zly^^LZly^yiZy^vj^lZ^ Z(J^ ^HS"'d" ‘ 

~J1 i}J'bj\?J^xf'jjtel2—Si 














































:15.2^/ 

Ji jiP*i ij-^S'yil—ikiZ- 

fj jlZ*L £~i/^ <L- 

Jl (J’l?l r '^L^<£l ij%“ [b£y‘jtj‘i 


m 2 + o 2 -> 2 h 2 o 



isJJb»j : 15.2 


Zn +2HC1 
Mg + 2HC1 



-p- 

14 >/fb jt fes ^ f^ 1 i r l/A MC 15.2 ^y 

-tjt (J’^y^’o^L L»j <L [$j>/" 



yr L ^ J j £*i£ ,L*i j tyrjZ 1 * J’lP*./ - c£ ^/J l^< l 

-o# 2—yz ij‘DjljjCj^^ L‘ & (<£l 1 — f \ 


—C 23 T)- 


































W 6 

** C ** ( C | 

_ Zn + H 2 S0 4 - > Z 11 SO 4 + H 2 t _ 

-£E\jCb : 15.3Jfr' 

4 ^a 

(ii 

: jy Uu .VI 

♦ ♦♦ « ♦♦ 

Cu + 2 H 2 S0 4 -» CuS0 4 + SO, t+ 2H 2 0 

<=_~ IZjG* ii* L/j 1 (J«£L ^ <L- It 

-^C^ULLyiTy^* 

4 • " V V 

Zn + 2H 2 S0 4 -> ZnS0 4 + S0 2 t+ 2H 2 0 

: LJ&MjS *Uu .VH 
- <c- Jj'tjlj I ^ sL- 4 >^4~Z (JZL»j j> I 

V i<£l i^Zl (jy 

iV U ^( ^ (j~ )^s/j l^i_ U £_ 4 - <4-1>? 0?ll-<£l (J y Uu 1—1eCc t* 1 

l/ i j|L it $( SeaLzjJftjSsLtJsf- 

1) 3Cu + 8 HNO 3 -» 3Cu(N0 3 ) 2 + 2N0T + 4H 2 0 

Ulr + J>}J/tl&Jjfr —>^/fcS2Jr + jUl/'TJ^t + jl 

2) Cu + 4HN0 3 ->Cu (N0 3 ) 2 + 2N0 2 T + 2H 2 0 

Ul7+ -»J*/tS2Jr +Vl^Tjlj^/L-+jL 

=—C 232 )- 












:15.3^/ 

i_ l >£- $ (3 \?*l zL i \j \/L- 

4_ L“- $<—) (j Ja>i lit jt, It J 

^£j<L-{Jr~j£\sf iJbJstjlJ l<z-~{f’L l^yt-J/'LVjl 

y—^(L/'%- U£y*ij£ *-%' (3>? 

2NO+0 2 -» 2N0 2 T 

-5*---- 

Z__ try i-f(fj\sL>yJf\UljL Ji <£j U fr t W ; j l&- l> 

(J/VJ* L?v i— yjk- 4_ t>rj U i (J 1/5 b/f £/^ ((3 * i c/v/' lv^ J tZl 

iJ'OyO t^yy Z_y j L £/J^-A^ i ijZ(<. / 

_<^_v t+y jj^(Jj) Ifj^y l1-0/^ (jA- frsiijtf 

■sbaftjlb) .vm 

— yjJ*£-\}'fr-yi&-a> l 'y^ iijZjzSizj' iiJ^^^lJ'lJj^j&iJl^^iJJlpj 

V f V V ~ “ 

CuS0 4 + Fe-» FeS0 4 + Cu 

(JT) (JT) 

- '£p.*zy> Jv 2£?f tZl w lV U/jlj^Ut L(J^ (J'lA/l 

-(Z33)-— 






















: (Reactivity series of metal b 

i}yubs.{js.*z+>ijZ [pjf 1/ 

(Cation) cfj^ 1 erf (j If yc J[ j/jt Jybbs. Jy. i (A^l 


^•s l(anode)® J?j)bjtAtibi£-jJs. (^{/^(cathode^^c®^ •*<— If<=-4 

cj yejjj.libtfCjtjs. 

(cations) c[ 1 L<. J~^ 

2—^yf (anions)c /{£<<— 

-l n 


ijtflZ—SiZ. — Jjt(an ions)c/(J jjI (cations) : 15.4Jlr' 

tfjj '^r 1 ^ 1 (a)]-\P* 2-T/-l £/k 

l(J^’—^cf tc/jy^Cb)~c/tZ — f/^c^Cdi i + V>Afly~ 

[-L %4— f/^c-QY 

-cf \j£ L-f" / ^Lf/?‘£f lj^$b c/ *4r^' < 'c^ 


: 15.2 J 





j^Uy 

(jf Ltj L j?}jt Uo (JkJit t/l 

• k 

ft 


Lv 


J>'U 


8>L 


Ulr 



















c/v>4r[' 

6 ** C 


~J1 J l^x-< I f(J > ')jjs L [Jp/L- fel 

i> 

J* 

1/ 

<£_~ iJjiJcf'iJJs [c—iJPSiL-QiA \p) (j^/it l/* 


~<£—{^yc (Jiij 


<=_~ sZsjsfizfrsjjs l <£_ (jA/£- fel (j£ _/it (J^l 

f/V 


A; 


L Jr'sL- fel (j£ rf'ijjs l S<z— • 


-A 

:(Occurence of metals in nature) 6 ^ ^(J/ ^ lA 

Z UZl ^ li__ L V fey? y I {j% i-j/ J l/H fe^ljV l»> 

ksijf* J^(Metal age) 
UjI jf l»> (Jc^ (J 1/ 

(ju Jc, U/* Jk>y vA:Ij U> £/Af (3 U/ 

~Jt £L <£_ l jtj\^*) \nJ\sA— J?C^ 

: ^-rvc/( 

L~ If L l 1/^ c •/•£*$£- 1 ajl&j feWf'i-v h J ^x'- 

_/h>y 

_£_.t-. $j>?ZL £— ^<l /1: - 

--( 235 )- 

















IkU&sU/tJjij? t—/1-^ (3 Ucf(J- 

ijjjjjlj b)l*-S/jt Uo L yd U IT- (} If (3 l L ^ U; U i( j£ c^y>3 

— — / 

jsI Ji 1 IpjjZ <£sj jj^sij'-~jt (J If j L jttj i^U- 
- <£_ Jy^/r U^y (/jl# y’lfjyipjl 


Of hw (t 9S 

Potassium (2.1%) 
Magnosium i2.6S) 
Sooium (2 8%) 
Calcium (3 6%) 

Iron (5.1%) 


Aluminium (B 2%) 


Silicon (77 8%] 



Oxygon (48.8%) 


ijj ^U~ 15 . 4 (J^ 


(/*(yL :£_lf<=_) 

/ 

(Iron disulphide)if U^'(3 | i^f-^L(Iron pyrites) 

oC&/' \i>c^ i-X? iS^—y (3 FeS2 Ji* U 1 l/ ly ^ 

<L rv i ‘-Jfy£ i <_J/A <c- 




■Jt 


kij/L-A i(jfU’y/^U^i 

v - ~ * w V - 

(/^lyL^y i(j^U’y/^UF- 

V V V ** V V V V** 

:jt[pJ'Sj* L*/l5.3j j>tf 


£/A|"l£* 


f fcl^U-y/" 




A1 2 0 3 2H 2 0 

Jy'U-4 


1 


Fe 2 0 3 


LV 

£ 

2 


Fe 3 04 

JyL A bP 





(quartz 

Ijj^reef) 

LV 

3 


-C236>- 



















CuFeS 2 

L orfclA 

Ul~ 

4 







Mn0 2 

iJ/C^yL 


5 

dVt 

Fe0Cr 2 0 3 

^ii/ 


6 


MgC0 3 



7 


: (Metallurgy) 0 j Uo 

(j i i/ (Metallurgy)!^ 

lj<LU :(Gangue)(y\3>c^ .1 

vULjy^J/^b Jrt^T>_^> ^Concentration of the ore)vl£bll^ 1*^.2 

2l js2— jL j^jty. (f'ilj'i 2— )3_<^ 

j»j^\Xi£.j)£y‘jtj J \i^yzZ. —////^l^/ 

IvC 4 ^- ^ ^ >o 2 i5f I fT I Oj>/ a }£.y*jt ^ \j» jS'S tijt Ju (X 
(_f*( (j^jjliJlJl(jZ^y?r^ij'(Jj' 

ijyi C^/t2^u 

Ifyf Lv^tjr ^Tjf (J"j :(Roasting )t-Vf.3 

-<z_ 'toJjfjt (ZnSOA^J^jas 2-£f (ZnS )*-J*iJeJ JfiL^trii/ 

(Calcination)(y** LL‘.4 

-^Jlf U^hfe 

-C?37)- 

















hijyi[/ojtz— CT£m y*\jt^\ pj£\J\jss£- j I &l ■ (Flux)s>J 1/.5 

iJb'rTif' <<^2. 4 ^ (Slag) 

- frsis &J^lS^ £*< tftJtj uC L~ U 

iJ^y ^ Ji> IP (3 Ufc / 1 * J-^ U L/Jy*)Zl i_y ^ [f>.Jdf^ t*? 


S4~t -15.2^// 

2- JL £ c*/ b£ Ty S- &>- ^/ 

iP^y Jy* (cC j1< (3 UTl/C - <£. iy 1 j> l> l^(j y b<£l 4 ^ tv ^7w 1/ <L Ajh 3 ^ 


v^(HgO)#l/T6^4/tfSj£Jjl^'^Ul :JvJ?jLvL :15.3j^/ 

J l^(<£l U~ ijAtj6<d- 'jslsjjC- 


2HgO 


"> 2Hg + 0 2 t 


(■— £- tyi Lb/t'->■ 4f A i l y by? )£ Jy^ A u^(3 U^y^ 


C-.,/i£ J \fl- I A* fcfJ? &< -,/tAijX^jt j(i>‘if : 15 A(jJ/ 

<jiJ w > j >j£ * A J (3 ^£y j l ^y f y^j' j i?*iA»> i j l 

19 > Li> 6c^y lTJ>* If y 

-^lTyC-^V~(J>* if (jlic/' tAlJX U 9^y(^L>i \)?.* k A d^Aifyjl j/X 


CJi 


- f- 1/- f - AiAd 

ybj-j^L-biSA^U" U’JifcsH 

—<$ 38 )- 














: (Extraction of Iron 

'■ (Concentration of Haematite) J IL* Uf 
(J^_ V ^ Lt /l j L A Ur 

w t ♦ ♦♦ w ♦♦ ♦♦ 

J'l/.jlpjjzS (jly^U’^-^-Jlf (jl 

(Hydraulic (JiVj 3 W 1 - 4 - t* U I 

(331 y L <£l ^ U >3- 4 ^ washing) 

(3 y>y£? 8 [c 1 (3^ (Jy i/’jtc— i— v Uo^f 


- Z_ If yt jji IL y 





:15.7(J^ 

^j\7 


r^~ 

u&li 




(reducing J* U ) uj3CX- (Flux) 9 >*;u4) 
J&CiJjI 4 -T®y ^ 1 tj~y \$£<£) £-{ 4 - agent) 
l'vC<c_ t* U L/l^h (J~ (blast finance) (/v^ 

h<£- fc* U L/fi/^y ^—-y^ 1 L^K/ 1 U~ h? 

-£_trUU 1 / 

*♦ # 6 ♦ ♦♦ 
_^L“L (i :I 


CaC0 3 -> CaO + C0 2 T 


~ (ii 


CaO + Si0 2 -> CaSi0 3 

js\sf + j^U-f i(jl jiJ^ ^ 















































<Zsjs*iS (Slag) JZ 7 jj^ ly?Yi_.£ 

-^L-lfiJ^yrL^L Y'J^ 
l U~(f *(iii ; II 

2C +0 2 -> 2C0 t 

(^Z)eA^+ c ^' [ ^ J^U-f ijV^vlf 

^lZl<£_Z4f ^TAvo (iv 

Fe 2 0 3 + 3C0 --» 4 2Fe + 3C0 2 t 

^i% + j^Tyn^-> lV + 

(j£ Z?j£.Zl(/*\siag) 

^ujf- U(>v^ i_>? 4r ^ * svL^yl >^V^_V t>? £/V 

-l^/tZ^Tlpig iron)LV^^^L~UUy^^(J^OLt(jyS^y2-^i^^(J^L7(J^ 

?>r 2^ 12 w T l/c£vZ_ 17 <XZl 

‘wU^'j;-^ <2£"(.^(cast iron 

^Zl^ZjvFX .i£ij)^-^kyiUij(&j)l^£-^c£i^Cf(j^£f'jtfj}liJ , &Jji* y \i 
Zl (Sewage system)jt2—b'.lj'<z-~l-<^kj / i 

-(^Z_ZcJ^*l/*‘^k<i-A./Zl(Jrir > 'tj£^kiy > j£iJ}*"ljiJ)jb 

: (Extraction of Aluminium) J^Sf ^ 1 

ij" L vj 1L A^-ifv U t*f (j>* U < trtJ^ J<£_ ^£1/ ^Vjjy Uo ^tXZZ (£ Jj 2 L > 

ijj U'* ®jyC 1? >£*- lJ~ *^y^L / * lA Uo iJ^^sJ't ijf > ‘ t^~‘ \J V tM-JL 

19|^^l- jtfjt [pjSBjljijtiJ : 'ljij)\?*ijZ^ljj{£y*\y2L- <Z— £s/.\J)Jf 

-(J24Q)- 













(jf~ (31 ^ ^ f^v_ z-j 2~yi J1^ L/~ ^ & t-J&tZ' f^Zi. * iX = -' ^ 1 ^ 

flj (Mordant) J^ij l -£-J Z—'O l***"' ^ >ZZl (Mordant)^* jjlijb l/^jZ d^j/j) /( 

few 

: (Hi story of Aluminium)I 
^ UwyZ_ Uif i/v? IL Zl Jsiitz'f if/ L (jr'UTi^ 

.£ i__liZl (Tablets) (J.Zy 

ZszZl ./lfC?l 

(/‘iZZi jj’>Zs\p)iJ^{^c— i^r'f 

-l^/f(<r (alloys) &/.£- k-Jtfj£r A jZljcJ'wjy 

-Ji£<£jjt jj$ jt,\x55 J\sLj>tfL-\sL-tzjabtfjhy 

—.tA* * (A &J ^ ifjjl*? y*(Xl ij~ O Z^Z- of j ij f^ijZ < 4.8 0 7 

&4A^H827 JU"JA^/ ttylt-yc (€ IV7^ b/^ I Zf 

jf\\/CL.\± £ (Jlll/VijTIjjlifj—J^I 
A1C1 3 + 3K — - > 3KC1 +A1‘ 
viitlf lljtj\j&)\;b\jt^jjj-<i^[,)i£jJ'{)j*fj)fjij{jj\aj—^J\jZij}) / J\p 

--( 24 ?)-— 















9k«a. ■1’ 

tfdbjJl'ijr'i/dJtSi Jk :(1863-1914)^tyr-j-Jb Jl 
jjt f 18§j5-1/ 'J^iJ'ijt i^/lTj^ 15(^.1^ |^ <<L~ i/~» 

- jJ^V (Jl^i-t/i^i—/J^W^. t^UA/j y^Sj^lStjiJ 

rs 

\ 

l 

/J^6LtL^b^l^(£/l^l :(1863-1914) J^li/V 

(Caly) Jfy .> L tt—ff 0 ij b UiJ 1 6c4j 1 

/ljM88j5 


i/nO. 

Jt \S Tj2-^Fe 2 0 3 > Uc/l- l A Ur-^ A1 2 0 3 .2H 2 0> U> 

lji^fifj^0l<^ {J^U b£y > tjZ 

-^C^lfU^UVj^^Jiii 7 lZl(J'U(j^^^y^L-^^LJ(Chemical affinity) (Ji^* 
A1 2 0 3 + 6K -->' 3K 2 0 +2A1 

-<^L“lfL/t)^U^(X^L Jl y^lc^— 

-^t*U \f'f/f<±J\S r(/•‘f—J 

ly'Z—yi 2—J'iJ?jt l-^ 

- ji z_ u 5 v£*^— * v 3 (3 >0^- t* u uJHV 

A1 2 0 3 + 2NaOH -» 2NaA10 2 +H0 2 

(_ tt^/7 ujy^y^ i?J j^ 1 J’^ '■ ^f) 

--C?42)- 



















JlfiJjljffclrJ'iI iJIjcAj 

2NaA10 2 + C0 2 + 3H 2 0 --—» 2A1(0H) 3 + Na 2 C0 3 

-^IrUl/J'V 

2A1(0H) 3 -> A1 2 0 3 + 3H 2 0 

2323K l Zjhi/t 

^£- J L yfv j 2 2— If (3 1 ACiP t Jy vA/ <J* i/L ty j^J^y 

C* VIl~ If l U l jt (Na 3 AlF 6 ) % IJ» ^0 1 f^V Jr (Cryolite) O' U V »/z_ ^i£^l 
4f t> Vl J^iiy ly^l-tf li<4- ^_lrbt (electrolyte) s>yl Jy y tj* 1223KwJ/* 
-<£_ If 1 0^ 6b(J*lJfl t'v^y' &V( Solvent) 

</j£ 

cPy i— b 9 > IT j l» L- y 2— f 
Js.fiJf'lJs'^islilJi^ lr U (chamber) 
y (Jjv bf-> j I (J^?y - <£- It If Ly j (j£ #.vtyL 
Vj) l^y" I o/C Jyr [jfiSS J I lT j/C 1^ 

j yj 5 *./j/ iC' ui/ 151 yC^( (cathode)9y^“ 
^^llj^tJL^ji^-^bfl/ly^^(anode) 

_tf IT j fy:\2f\ 

L-y^y^.. Jyc->(^l :£Llf<i_J 

Jyjij ly^yJ^o^A- l-cJtZ^y 
(highly (J , l^d*U^^y»^yd(£jr'_<^ (Jy^C* iJb^OlSyjlif l ---^ 1 

- ^L-\pyiJ*iJj)i^£iJ&>-^sJsjijt reactive) 

uKUjf L^(jf ^ Jb <L~ >? (i>y L Jy 

t/ v ^ [pjf I (jy U>jy£jy£ rV~ {J\L~y Z—Jj^iSd ly^wJ^tPi,—/" 

--C?43)- 






















(zone refiningL (fractional crystallisation) 5l/j . 1 

(vaccum melting) '> lUT(JlP .2 

(Distillation) .3 

(Chemical vapour deposition) £/j/(3hl& Jlfd -4 

(Liquation process) (/(/U .5 



: (Liquation process) (/*(/l 1 
(J L i <jf Uo>£y (/(jV^jT) 

jCk"£(. i 

-<£_ Ir —^/ L ~CTuf Uo/btjU: 









i' ' 'i 

A' 1.1 


^ 1^, 

:(Zone refining or fractional crystallisation) 

S d* u~ i?- i/vOy & i Sd 1 dj 

Jr^lZl ijj^X 

(circular <L-l /ij j s b _ c- S 

c-c- heater) 

fcf7c- J^Ty? c- tyi L/L_y 

( 3 ^ 61 W 2^ fX ^ Jr^ 
ty/T :i 5 . 9 / ^ Uo / 2^ tv/L j d cf ^5j 1 /y ^ 

o At XK/ ( -f- t* u Kt tWu? X / jf/ 

- (J If (jX tX/* l/AX Uo ^7~> (j If Sif^Sdl dy<L~yi I—!/;» 


"''.y \^/C77TA 

/m 



upi^ 6<^(X 
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:(Electorlytic refming^J^jUyl Js. 
i/^Sj j to ((Ja3>* toi 1 ' Lv<- U Ir 
J UoZl ^ to ^ £ (3 LtjP I Jjy - £- J If 

if^U’-’ ^ / c/ 1 

(J^ 1^/3L“/ r fey >AZ (cathode) 

:£U*<=J 

♦ 

Ji^uy'^^yy i 

l/^ (enrichment of Uranium)3'V'*^3jl'^y^0^ r| -f- ^ LV , 8>i£y^ 9 2U 235 ^y.r' * 

fel <£_ y>> iff. 3 u 33/ > jA*i > i if* iZl,V(J~ l/~ 4 t hi^j y yj^~/y - t* u 

- jt L- u 9^ J l w yVT 3 yjJ?- i~ l iZiZ ^ yy T 

:(Alloys)(jfy^ 

-£_l~il/^ (alloy) ^/.iijs li/lf A ^Js i tol^Js i toijytot>jLJL»i / £± r ^£± r ^ly 

kZ'/tf-itf J if i3Jiy^^iy<^(jy to^jz to^is^ij^y^-j — /a? uz/? 

ZlJly* -c/fZ — /J* felf‘ (JyUolr^_fc/L^r^o ZjC ^to 

iJ^\p^J'L^i}yi£2}ijt{jj&(J^/tJlj)lijt Z_yyy jfeZ^Qyv^. .<r-i^rV^yyZ 

!• V *♦ I ♦♦ ♦ __ V 

(3 hy;_ j to>\ i/(/>^ oy y/i~^_ ir u 3 k t/ii> u^/CJz~ t rjt^r 

tc33l {&o/i> k-/Lf(Jb^th3*- £-^A (ornamental gold)LV 

?J.yJk4^iUA T ^k‘A/ ^ 
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<L-\'7.\<L ( he — J^ftyC 1^1 w lj*t/4h-C&[fl}jy%\^J\/J fi s^{}f/es/ l ?- j C[f 

l /jt ^Jj U L“_ Jtf'yi S \jfh'<— U^Ji jfh 

Y*^4L < r~ )J ' J JY'U- eJtjc— e*/. IsJ hv<J uY e~ \j£ 
Sjh/&) < (jj [ scf^M jt (J h/.~ e~ bi <£_. f \ ihhes 



_ ■■Ji/(\6J% \15AJ ijff 


^)Jl^>i 

ijfr^ryj 

ftSY/ 



ijij&lh 

y.f-j 

jtihibe- 

(stainless 

steel) 

1 


(J^‘‘^YlV 

jl))jlhl 

(Invar steel) 

2 


(^Y<iV 

/ 

,!)>/• 
(Nickel steel) 

3 

kcfjg 1 (Js. 

Ulr 

(Brass) ci* 

4 

iXJ^bichi‘ 


(Bronze) UY 

5 

(J’\j») l 6jl?.i}\yt 

— t * w 

Ul“f^ 

y*~c 

c/Zhoyj 

(Duralumin) 

6 

ij£ i_~ 

jjuJ 1 

[^pi'LV 

(Alnico)^ 

7 
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(ultrasonic)cT^L^^ 2 , - J l/-^ t«C^y^*cy~ 

-2LZ.—/LktX/^i^** iJ'jjLpj 



£> :(Memory alloy) hi :(Amazing alloys) 1 //^^ 

-Jj, Z_ I[j'-JvM Zli_V1^ ^Ji^i jf"['{j/l U?(j"(J<Li_ 1) /L~ jjVf 

JyCs^(X(3t(y(j(ji^>? £_ — uu£jC 

_ 

'.j bJ'ti'iJii 'O'lM jtiJj 1/C/ 

-JLl. —by Jb-V) _ 

(J^ U^'\f iXjTi(/1(Rasratnakara) j &j\J\j ’jtO^Ji>9L- tv^L/U j jA 

w— C-^ 

L~ If/Zl Jjs: £2—/ 

- ^ l v^(J\j k-1600(iron pillar) iji^ij 1 b_£r\_<; /Zlv C* (Jb 

0{i ^ Lr f JlT ^ L ^ ^ J I>c£y^-^ ci^X 

(bidar)>^/’j^/bl^ , i/ , -L{f ^ 1 ,jZ/f bj 

- <£_ £/*Lb lOflvG^-'' l j?.£— l/i/b )<£— 

-—C 247 )- 
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T 

bjI (b cfi)S. (a 

CJ&'C d f?7. (c 

/^[ Jbi—• 2 

^»/(b (a 

c/5yT(d z&(c 

(b #LSTjljtfj!f (a. 

%U'fZ>i (d #I^T(*V(c 

-(j^.• 4 

(b |^LV (a 

\Jj^ (d (c 

-.5 

(a 

-<£_lrUit>*i (b 

6 ♦ V ~ 6 I 

-<£_ Jlf [$j\^fljf (c 
-^lrUL^i(J^(jl.y'.j£_y (d 

-( 3 ^ [■<=—.6 

f^<(b (-sy* (a 

fAv (d UL“(c 

-C249} 







.7 


L~ If \/.jt cZi L i/fjjA 

(a 

Ur (d 

r JU/'l'll£iUcU i (a 
(b 
(c 

> sJ'j^Z/j) I (d 

.II 

Cu+ 2H 2 S0 4 -» CuS0 4 + 2H 2 0+_1_ . 1 

2Na+ 2H 2 O -->’ 2NaOH+_ .2 

_ -3 

-4^lrlfUt/l_ Z^j^O: A 

-^flfl/Jl_.Jijb^4-V .5 

.III 

< IV .1 

t ** • 

-3 

l ^ •• 6 £ V 



.5 















-4_fejli£ 

B 

A 

j£\j$ .a 

«* 

^L%.1 


^lyLy^.2 

jglfl.c 

y?6Ljp 

J^likd 

♦* 


.e 


frljfi.f 

♦♦ 


^c/t-g 

♦ 

■U t>C 3 b^> J (^“ 


.IV 


.V 


4 ♦ w j ~ / y 

- 1 * If L f'jtfiJ^ie’f^ty l Z^J^JjCjXs * wi/ tr^li 

-^Jlf sij)jyjd)jj*iiSuyU£' 4- I TjjlJft* 


.1 

.2 

.3 

.4 

.5 

6 . 


-^^ZlcDini;^ .vi 


~ tzl jy i» 

- ^T ^ 0**fj L~ IlMj U Ji^v^ 

. b U* (J Uf^i 2I r'lj b i— f/ L [^/ij iP (j JLJ/'It 'J'/^X^ji IL? l~ 

- £,vj f tZl Jr*yC l~ 11/'.L 

☆☆☆ 


.1 

.2 

.3 

.4 

.5 

.6 
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16:^1 
♦ ♦ 

[Electromagnetic Induction] 

, s' .11 s' 


- ^\J9i<L-SW<L-^\,\J 1 

~ L « ' 

~f. i}y. • 

_Zl j£a$'iJI/ljZ)jjz*sbj)bjiJj\P’ • 

_Zl/'/^jU• 

-Zl/''JfQ 7 '• 

-Zl^^Uc^lJ^Lu* • 

_ Zl/vC £ J^j L ij"^ 1 yb j • 

-Zl/Af 1 /JcJ I^Zl (lCj^)>Viv 0 (j £2 —/Ct^yY^I )b • 



(j£f£yjl(coal) i-Vli J-^* 1 —'’ £/l/3vlr^_Zl(3tiy 

0 ^ v bZY ijr 0 ^ lP*( Z.Z? (petroleum) (*•»y*L 

/(31 < y (3 v 1 7 \j i jd~ \jf\X\f\jt i__ J l* i y J ^ i/J 1uu u ^ vj U5C i 

jis -jc (j^/k/iJ u j£ ^ ;s i; J/ j£ J*\fJ fc tf- /U/ X*d‘~ j t; $/£• 

JUf^C^y Jr^Zl 

--(252)- 













(acid batteries) A/lASyk-AAl Ij)^ Lyt*If UAL&JlA"(Zl 

(alkaline cells) 

\fjs£j c UT^^^/i/L 0 J>iA^‘l/ \sVt-~J.L. JUcf^l& 

-t/(3^V lT f&^y J^yi— >? <£-AlJ b^<(j L*(y(/k*^^(Jc^ 

Jt/OuJ^^l/i i^L^j. ?AL/A ( ?<z-J</U^JUcT^fc 


ft 


:^L>^r/^lf (Michael Faraday)^— jlydJ ^l 
(JVr't/b< /^y tL- k 7. (jVrx/b<A (jA 

S (book binder)./ lAf<^ ij AAi I wA^vUAA^iTcA 

cJUUS bA/jL AAilU-<^ijAlAjAy/ 
t/v lA O'if&f' S tAVi— \J I (JLjjZI i—A >AA j l-Af-l^ 
.j 0 c^ftj/ 1 A A 11 . ^'i (j^ (lectures) ^ L IAA Jf j J '}*/'A- U? 

JQ<l~ J^cAAJA [/Jfei-JL 

(jjir* ic j(^_<£_ t*U tl c^L>j A(Jyj 0 

c/A ii^A-jT^L jc (jA ci'b 8 .* CyC/A A<A (Laboratory Assistant) 

iA^^^bl(Jt'(^b^^li 7 ^^^}~(Royal Institution of Great Britain) 

_ Ac> tJ^cfjltfij Lr't/b (X:jAA 
A jAj (^/ OzC zC jj? 1 / f k (jA U 1^8 U ^{js/Jf* I L <■ ^ if. 

jt jJj 

iXAJ11 (/~ A L vj (/ (j j I k_A jA j I/f (Jjf l (Bunsen Burner) A cA* 

(Oxidation Numbers)(jAl 
i_ ij " 1 AcA (Ion) c/ ^(Electrode) e/A<- (cathode) n/f^■ (anode) 
j f A \J \<z- f L'Zl [J (F arad)j (A'J AS.lj" (Capacitance) i/AA vA-L IvOv U> 

i_A JlA_^ A^r^A 
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y Jy jt U> <L wT(J^ ~ y^ ( y ( Zl Jy 

— (Oersted) Ir l^uJly^Zl (J'y* 

tjZ}£) yj uJ \J* <Zl JyZl?rZ_<^ j(y?yjf iJjy^ioC f. 

\J\j3\$sfay‘sj<£2^i jlfijtj£)ij U> Jy <y^>j (Jyj \f yy_L" l 

- y/? Jy—/^yfk^ l* 4- V* ^ L f.^J&’c— 


j'cU^b }/^t (J2- Lv if ij 4 L~ 3 (jl yC L y^ LCI y' ^Jv^ : 16.1 (JV/ 

lAtS jf J 0 


j- JtS<Z~^- y/' ATtjJ'i* y ^ 

nnm t 

J IK/ 


V . 

t/“ b^ljlis 


r ^lOW(/“ , |jUlSZ_j(/!? : 16 . 1 (J^ 


yj£) wi^y^yy’^T/vt'^y" 

W V ~ 4 

w-'vj (Mixer grinder) &f k&l 
BM Jl^l L (^J—0 1 — f 

Z-f-k v )jjtf\J'\ l sjt+j£y‘S JlyS 

IrC L&Cjy&S (jy'lj^lc^- 5 * (3 


16.lJj»f 


J£ 

9>l£ > 

t 

?/ 


(jyU^e^y Jyt/'lj^^ Z^vlr 

Jsiy; (jrtjf l^,y 

L/ '/i/but^^A/^lfr 

1 

lUu^y JyJly^ 

^GO/lj£Jn£l4v 
- lyy l£(j£ c^” 


2 

-(j^yu^e^y Jyyh.yt!^d 

y7 li>\_i f/l i_ J rrf 1^ v 

-ytf 

^3 c/l^u A> u^ vj 1 

3 


-C254>- 




































fa. Ji 

j>J% jt 

uJ(/( 

lrf/fl£ 

Z—yiL — JfifaiSu>J%U"<^r 

l/l 1 / 0 ^iv>* b0~’t 2 * 

4 

j u^i 

_ <£_ l~x/ J If k** 

uJiy^— 6 fa fa If U A> 

/ 

fa 


5 


fyju u^( i y? y Jy 3 i uli_ i \jtc~^f.\i) l 

6/'iTJ ^if**^ 5 * (ii) .’ U^(J(, ijt ^ (i) 

(iii) 


\'£jb&V &U 1 
♦ *♦ ♦ ♦ ^ 

- l*>?/?4£l (j/?V .1 

- <^_ Jj / t/ z ^/ c^lT.T**” Jvi .3 

-g^lrUfo? ij*v U^<Jy .4 


- c^ L^(/~t£v.j (*jTi 9 9 Uk£l lr$l\±J'/*\Jlf L ?: 

(J^VJLi 'J'/'Z* $s.<z-C f jsjt ij fa _ \j$ 




~W4 


-^IrUl^l*' 

4 .4 ~ 

:(Faraday's laws of E.M Induction)^ 

- <£_ Jy^ L Vjy fU~ <y >Y *‘ l£ ■Y i SJ l)^ '■'tb^C 

- Jj? l>Zl Jd t^(/~W w(£-*£_ (^y*f Jvi 1> ’-^/ y 
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:(Fleming's right hand mle)(jyiT 6 y /[<4 bZ 

S'J t* if i {/i ij y irzl j/ l bZl i < 

Zl uy_£_ i~//7ii?iJ^jifvj ^c^i/Jy 'j'Z&J&m c^lT -^SsiS 

—j^i^y it &fy^b 

4 ♦♦ »* 

JS L^/uflIK &>urt <3^ 4» 

c^s^ys'jy* y/^o^s L^t^cr^t 2 * 

yi^c^S J/ / J'/^9 ^LI fflijfMJ 1 ^. _^yli? 

--J/ 

^ :.«J» Alternating Current)«J»(? 




ijjj £ :16.3(J^ 


:16.2j/y 

/l^y 22Jy^ 1- 12 jt ^d/i/^IP 

jIJ iJ'&J.j/' (Spring;)(Jl£r£yVy<£l 
cl $ '0'1^(3 *■ lcc/y* br^7 L j£ Ijt <dd £fT 

c^Ssj JviJ^L~te9^l>-^8>l^iyi_>fuJy^l-/If (jA>Zl 

- J* (J^ i/bA ( 


J|y^k_(jyJ/-<£_*cJbiJ<£l \J)J^j^f k P'.£~»j Jy9j jyJ/Jyl> 
y(A.C)yyJy£-^J^ j^50(}~50Hz yV£>yJypJ^^4^lJ~ 


12561 




















(High 

IT If Ujl^U (Stabliscr)v>Lkf~"l^!. ( 

Jj l(Jt(Rectifier)^ 1^ ffjtjj J>i JjI^(J^^1J I 

6 ♦ ♦♦ ♦ 

- <£- ifi & (j^ J £/vAv l^* I (j^vZl .» J .> L> 


Jv-C—XJ, 



w 2 j_ 


>L^*l(/“yl^yJjL?:16.4 :(J^ 
j^O,B,D,F^-L/H&Xjv J^c^'A , C , E 

^Applications ofEMI]JlJ£OU(/^& 
-Jtjj iJ *\J.C L bi_^jVy l<£j U(/~l£{ 

(Dynamo) j^j.l 

(Generators) 

^Transformers) J V-2 

b* j£i_ cAi_ U£<£ £»i J l?>ilfj V 

:(Induction Coil)C^ijU.3 


-C257>- 













: (Dynamo) rC) 

- <£- IT li/' (Dynamo)AljJliJbi— ^ (J l * 1 y J y./ij^i’J' Jr* I Zl J U (/~i^ 

:(AC Dynamo) AAJjI>. 1 
:(D.C Dynamo) 2 

:(A.C Dynamo) A* Av Jj l> 

- <£_ IT (A. C .Dy n amo) Jl Iv Jj s l) b jsj (}y Jj L ZjZjjj j 2x5 

y <-/>3 Jj sj>L SAN ^ 
t>rL/ bly'^LZl <L fJsfjsUl 

R A 

L ** ** 2 

B 2 A B, Jy. 

jj» (J~ i/l? i’A 2 '* 

^(L w 4 ) vjj Jy (jys /jAi 

frlf 

yv>jAV^yZlA~A 
y (Armature) y^A 
_<^lrU 

L ♦ 

/ ABCD yAT 

A CAL-y^ (/ (ij/ 

^(jif 

:lA A~ !•.£». fL-» ^ 

•* 



A 5j)7 JjL>:16.5 
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l ^ b<£l J A <£- J-tf lA ^ Jy <=— i_y? J b -AlA (Jbjy* 

Zl JbyCi^ Jy-£_ iS'iA i£^S ABCD.JV Jy JjIcL-jJiSdjV 

J>Ab^ U~ (JvCiA/T caJA Jy J U (J^yw Jjyj DCBA.JJ Jy^U?; 

A jbjJjfi A jj? Jl %£ (Alternating Current) u Jy Jj C*/)j J^iJ'I^LiJ'I^Jt/ 
- ty? ij) U-\J. yA JjyQJ y|> by^^A J.’l>i^L.i_L~li/^ (A.C Dynamo) 

Jy J^VA 16.3^ 

y|v l^iyi/Zl^JiJL^ y|v I Jl^lvjlytf^^ZLyO- A^iAv:ZlU<£_J 
- <£_ J* iZl At j JfjJ'iSij' L y(ji £^1v j l J ITy - 

^ IT U L ^ Ut L j L IA L (jy b> 1^ t* (J 

-ej Z^yAt^ Jy AiJ^c/*-^ ZZyC^vAZlbf^ly^yC 

Jy JjI> 

L-\f< Jy . 1 
-L^ ZSf&SJ Jy 

Jf ^<y>> .2 

yliv y£ 2—/" Uc (J^V* Jl>y (X yA 
lfi/y >A> </* JL^ fctf Jt>l K't/l ji ^UUlAtTH^I f Itf (RADAR) 

(-z^y^ijT JiAc’v^^iXcP^W^UL/Ax^Ly^i^ 

UP^'Jlr'l JL-^ IT If UlJi^I j£ i_/L& oA'jAl.Jv Jy Jj£.3 

Jf ^'-J ,v -’^-'f’^(SONAR)vtr'f(ji 

--(259)- 


jv Jy J>L?j£(jyyv : ^£JjL 

2_b <L>f JL*A| ^ Jy 

^ JyrcA>l230-25(Wif $»l 













<£l J^iS" 1 ^ tS4r '-^ > - f- tf?//**- tfbjlz- Jrfjyfy c^(X 

U**J? tf 1 ^ <£_y ^y^0~ 1 £/k £/. )/c^~/*t)/{—£- i If.y (J> ly* 

-<^_(jU(3 1 jt j5 \f\$J>f^\ bJ’J^ i*)Ss c^Sd Uy (J ^'& 

:(D.C Dynamo )^i ^o^lv 
(D.C 3*1 »j OSiji) bZ^jjj is 

-<£_t*lV Dynamo) 

Jsijt c^(/‘ is. 

s' s 2 vj» Si j)/^>»<C r 2 j,i 

JC‘JL'£b 2 j)IB 1 J/. cZ-v^W^L-tf L/Jl^l 

ABCD j£ c^>b 1^ S [jjf 


N 

////// 


A 


// S //' 




’^ABCD^^t^ 2 * <-SN 
oW-A <-B 1 j B 2 ^ (3l«^i- i <—S i,S 2 
<-L 


^^ 16.7 :J^ £l, f /jJ 

Jk>£-ljsjt c^S ABCDv is. (JUwZIJL'Cj^JjL^ Jy is.jt^Js: 

iJ : jJijL^^L^ksijt£^{£ B2LB1 (/*•-<£_ Iry^'U lT B 2 ^Bi^^ is.jtjvii^. 

B 2 <^B\’)lf.^ijis.jtj))i}^. { J^ t c~ijf'{jt c^S DCBA)J is. Ulj»<C 
^s>J ^.^'(Direct Current)^ (jL fo? c^Jlf^LBi 

- l~ li/" (D. C Dynamo) y^ jy 0 yb jj^ 

yUr/^ 4 ^ ( 3 f\JrLyly^ 6 y^^/^- (jy Ja 
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L [}b j—yi (J^^ijt j» 




(Source)^vJl^v {}s.2L <£<L —J>{ iSb^jjJjiJ^ • ^2LU^Tl/ 

(Battery Eliminator) (Adapter)^! jI * ? ^ If L\tf fj/ 

*♦ 

:(Electric Motor)>V(3^ 

^ (jL - 12 &- l/" <e£"J r* I fcyy* tJ? fcy Jr* I iJr^COy' 

2C[f' (Motor Force)^i/Wj^liyL^Lv^li^l^y(J 

L<£_t>r(D.C Motor)>V^c^OvViJt>i_r' 

- I (X 

:(D.C Motor)>Vi70^^ 

(D.C Motor)>V 


>^ij/ij}j Ir^i Jjv l~c^^^4-tv0_ 

+* ♦ ^ ^ »♦ 

(J’rV jjS<L~>j i}y.jtjv 

yy*^ y <y ’j 

1“/^ £/ Jr** iZl d> l>Zl (jJ/tJ l/r*} v b 

16.9 : 



<26tX 










































B 

C 


N 

/ ///' 


:(Fleming's left hand rule) f iZl 

i)fl (J^fl L 

br^Zl yOj (jjf 

lT J$ Jf s\x 

h<L _/y if (XJy Jfi 

y: if f‘S f —'O’^ 

ejyiT If^rL ^ L Zl J^t- £ k_ fc/ 

yABCD^li^" 

^l~yl/lX_^y<^/!> t _Xlcll'*y> 

y ~ £ ♦♦♦♦♦♦* / •♦ w ♦♦ 

/jry (jyjj cii-itf (j£ \j ^0 B2 vi 1 

- ir u 1 i£ >/ hv 0 

& ♦ ~ 

j£ abcdv Jy j£ 4^ 
Jy^K(ji t-i^i^-/ y^i^jA> Zl y( c^y 
>jy^lyl 6.11 :J^ A^f-v^CD^ABOviyX^Lf- 

&! y ij’^i/^y Ci^ l£ i fe >ftj\/ tf^Jify y/£_J i/*- l£ (3-/u$ 

iJ'bsl^frfjifijZis^iSI^^&lS^z-f-ffiiJ" DCBAjv Jy A^_ 

<=_J kJf ^s>j Jy o" UJ^ yyr—f- fe /f L^ (31 iyc/kfe/J t $ Jy yy* 

-^IrUl/^D.C Motor)^ Jy iVhS^h 


li 


Bi 

/hp. 


-Id" 


// / '/ 

s 


B, 


l^<-ABCD‘ci/ i! lf“ t 2 * <- NS 
ik JUj ta Jw3<-S 1 ,S 2 'J«dDlf <-B 1; B 

^jhjiZ^b <—I 
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:(A.C Motor) j&j Jj L> 

cfwL fjfcjsi L- fu— X ( Mixer grinders)^/*4^'(electric fans)X J/ 

4—^^-/(A.C source) 4 7 Washing Machine) cX 

\$j£j L£^_l4v(C ommutator) J> Jy ((electro magnet) (Xt 2 * Jy<>V 
Z_vr (reverse) (X c^^ij Jy 

/£j bSZil/'-tZ 


’.4 




1 Transformer)^ :(Transformers)JV 

Jyt-'jT lib Jl^( jt L-./>j i}s. JjI? 

-£_l~ll/" (Transformer) 

jv $s.ijb))£- <4—U^J— *Jr^ 1l£* J tU 7 §js)fij {}s.c~)j.iS (Cables) lr 

L“cty /v U^VL J £s/-ZL<C jjW'J fctf frkfc / 

vi I J>;Jb2_U i£ 

i_ Ui; gjIjTL (j Ibi.b S JL- / * Dy^/C<£_ t>? * (J~ -X* 

(Step down Jv^b 4— &! Iys» (Step up Transformer) Jv^b 

-Transformer) 

(Step up J V^bi— U>3i 

i-bii (Input voltage) £/d J>£ J;£(j£ Iril/" Transformer) 
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1 Vi</WJ JS 

^ ! n. Itftr*- 


(Step up Transformer) J XJlr^ljZ 

(Step Jjs l)b J—lX^ (j)l* L @jjl (jl£( ‘&>I(JSI? ^tjX \}js ixl 
(input &l ^I Zl >vi sj Jy JjL* jt X) Irii/" down Transformer) 

(Step down J V LjX 1yi\ Jy^ lib i_lf XJl^l l£ i_(^voltage) 

Transformer) 

Z_lfZ_k<£-(Rectangular Core) iJ^ijXXO <£_V fV J>c> 
(Primary XiJj LtL (jl£l if/ \X\j££z~x>{jhj t>? l/ltZ J-^4 

Coil) 

ifJfjijP'ijj) 

,/1. Jji> tib y>y 
L> (JU/ 
t /\X w-‘lf [$/»-£- 
fj>\ X \fS) 

(Transformer)JV -16.12 J* J-f L" If 

i"lX (Secondary Coil) 

L~yi L-X^y Jr^Zl J11 iS~0x Jw-* U?L^_ J*f (jj l 1 J; 

JxijUu^X xr .yxXu^lS"'Qy.)£y**~c.}X<d 

♦ ^ •* ♦ V * ** * * *» 

IT If l/" (Mutual induction) J1 1 

- t>fy c u^( z ii^zdjy l-z! 

j^(iuy~(J^^(iyL A (iii J^Xu^d (J~<~(i j j^(ii JyZf/^y6<~(JjU:(i 

(core)cA 1 (iv 

Irlf ^ cli U- JU: bwLuJlj l^Zl ^yjy £y (Jj l> 

Ox 1 * ^Su*dd~X{j>\0 

Vs _ Ns 




(*> ^ lb) ,j 


Vr 


Nr 
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- ^ Ir U 

- L~ U U/: li?^ L^bi^ Sl) jJc^cfc !/j bv (JU Zl (J-^v t/V Itvj I (jb l>Zl 

, V s Ip 

I P x V P = I s x V s L v^ - = "17" 

x &jljZt£Lij}[/: = ij^y.jt^iJj' l A x &lijZt*LiJj l A 

V ** V ~ V - V 

iTJi,jy 2 * iJj U<^- J>caL_ b i— It <3^ij L jvTi 

^ 9 L by .>j (Jy djLJ aS ir<4-i? L*y(/^LV^ ;>5 j^ \jsI«^J g l*y (Q-j 

fctf #jp {£ jybl jt JL S U~ ^ ^ dp^—b i— l^ 

lj£(j (transformers) J>u*_ 

? S*? l/dp(d(J-f lv> ((Jb t iJ d^ddd 1 Odd’ddvijvJj PiTd 250: J I?* 


V P = 250v , V s = lOv , N P : N s = ? 




V s 

N s 

V s 

N s 

10 

N s 

250 

N P 

1 

N s 

25 

N P 

N s = 

1 

N P 

25 


N p :Ns=25:l 


: (Induction Coil)U^(jU 

J‘ S '£fy)^. & I cp - i}yij ^j}>j iy S fy> fd: ijj (J. l/l 

L~U l/Jl^l (Induction Coil) (jU C^lf 

(Induction C o i 1) (J l (J ( iJ b i_7d< £/9 id v bj^^bJ— bz£-j ty) I cp 

fl j£y l~y J^y "C"(core)cd^ p J I 11 cd U t 

c—^jhj J yy^/\j£y~j)\yL- Z^j (turns) 'pp' 


X265X 




















T, T2 


^ 'c'cA t; iv (J^ i/ 

k %< z - c^h y tC i-u 

♦ 6 ♦ V ** 

<£_ t*if i^j i^i(3^ 

if S' 

S^SuHjfc^Ld^ -tfU$-<y (3-tf 


tiBB 


H M 


i 




1^11:16.13 :J^ 


22^cJl£jijf>>'liyy‘ '-(jJ/ 1 

(Compass)lAy^wjTb/lZly j£. <r,-2fyy^ifJ^-<^'0^’i/^— 
vtV k^iv^L* L^v^/^yJr'cTl 

y t 

y _ ^~(cell)^j£j? 

£_.>? Z_i£ 

t_T( U^ vi I (Jr" 
LV {jjip *£1 <— /» 

--- 

^:16.14 : 



-C266>- 






























.1 


T 

is.i 

L%2-yi> (b (a 

-JtfSii/VAgH? .2 

(b ^4 (a 

j& (d ^/(c 

- AL (Jl- (Jk 1 tj‘s£~>j)/ a \^ijp's. ^/.j K/ i_ b>il;w'/^ r ^I ^vj 1tyA-Ar-- (J^ Ad .3 

-<£_ t* If J y\sfij is (a 

_s^_ t*U is. (b 

- £_ [}yi Ijg ij i}s. b (c 

- i* iJ^0 Ji s^0 fJ S'*>**£-» is (d 

S){-£-ijtfiJ)ji / ‘ZL AijAj* J>iov is Jj L> .4 

(b (jjfwJJvOj^ (34 jt Jl (a 

ffijtj' ^s^S fJ is (c - is (c 

-S-f^A jbi—-5 


a) 


X- ■ V 


/ \ 

h) /*, ArA 


\ / 
— 


^ \J \J | 


c) 


>eeee^ 


d) 
















_ i}yiJ^)j ijy.ij'l (a 

J.2iA(b 
(Jyo^b (d 

- ijr'iff lc >j y£_ U L \fjp. )}j Jj L> LV^LTlc-- f lc^ .7 

♦* *. / 

L (a 
b (b 

-(j-tf (c 

-<£_ L)j»jZ b zd (^ L(d 

Jy.8 

200Hz (b 100Hz (a 

400Hz (d 50Hz (c 

.ii 

~£-til/' _ Jiiibi—.1 

~£-i)lj/' _ u Jyijbi—.2 

_jTiJbwLXtVc/jL-iyi/^/jtiyjy .3 

Jyyrl bc^iS _^*((jiyvj(J^(jyirZl^Li^’ bZlwJM^ .4 

-£_l~li/^_JbJbi—/G^> Jj-Z .5 

-in 

^j(/UC=^JUcT~^ -1 

- C?68)-— 












(ii 

jy" l}s.)j*^b (iii 

.IV 

- l/L 1 ^ 6-‘ ^ ‘ fj 6^ ij'le^W. ^ j \jt ,i 

.ijt .2 

. &CtL o**Sj -v 

U^ijU(iii 

☆☆☆ 
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17:^1 


[Electronics] 


V * ♦ ^ 

—^ ^ >"'J l ‘‘- -^V^Vy y*£l L^y/jy~ ( p /V|^./jl( > ^’V • 

-pjs^-n • 

(Forward Biasing)(Junction diode)9/f^^ijU^< • 
-t^j£f^s>l*iS (Reverse Biasing)c^iV* 

\Jyy\) pnpv>lnpn • 


Jilid ^ £,[1^1 (J"l *LAL<£_ j/l ^ (J (r^l Jjii (Electronics) (J> y-^l £/ lJ^( 

lty(c itfsiji/ji&UslS- Jl J'&s, iU u J fajl [f^Jl 

-f-j 

J ! -£ l£ (J (/t/J L (^/t ^ } J/1 r((^y*5>/<£l l 7 - ^ 2-- If 

<£l J U (j^J I l/(j£(Jiy<_<£l(mica) JL;<yjI (diamond)Ir' l ^ eL. k-^ tfls*,/l 7 
- l 7 5>/Zlk^y cfiuj; /< (jy [y^ uiti- i 

-X27Q) - 









PV (tester) 

- t 's: b jJ'j/. / Je>i$j 67(•£?£_ ij^r* 1/ 17" (3 Uu b/b* \i> 


i/iV'juj 

D=^ 



-O 


:-0 


/i n.i :J^ 


(JUj 


: 17.1 (Jf/ 

ZL l/lC/lC'^£J 


VjZ if (Semiconductors)(J^ / ‘(^ 

(Electrical conductivity) J" 'iJ / *r*ajf£!5iJX U L U L“J^ 2L U ^ ( 

ly I L^»- ^ (Jx J 

U^-^lrU^ (Semiconductors) 

<£l J>z Jf- L^ 1^ 1 (*^7* (3^ Sc?'L% * ^ 1 o »(/<=- * 1 

•* / 



*• 








lJIS$l$j2Ly- t p. i/ J (^-^C^U 1^7^ ^1(^1 
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Z _ fijldi&jfis.tjjijt Z-yzjij < 

lT(jt(jl_y^ 

- Z—^9/7 li^ ^Cy-cffZ—^ 

toSLl^Tl/ 

m « ♦ V ** 

-Uf if^jy^ .1 

.Jl Z-~yi}lj ^ZsiZ-X-sX? 



^Conductivity in semiconductors) 

ijISljjljfr Z-fSb. 'A fz\r$Lfr/i/' 

jy<Ac AlA-.AA'f-Aj^ AA^l^Cyi_ii\y^c3y^(J[;iy 

bjJ<£- IT If 

Jj^y'-Jl ZC (hole)£sUr'jClfiJ~b 


s^j\7'^j> 0K:ZM 

V * •* ♦ 

AA/AA i* j? 

-£~ 


XjrrZX 
















:(Types of semiconductors) 

Is Zl JPb r'vdC Jj! 2C Ie ijs. 
L >j ij b si \j£ c— ( jl z£ Ih Ot. \j\jy* 
I=Ie + I h - <c_ Zk O' l^Zl 


^ I^U uOy^* ljJ’ljf) 


Ijfl-£-!?{? if (Intrinsic semiconductor) (Pure semiconductuctor) 

(Intrinsic P ^ P f~s JfZl l}tGiJjjl (3>(/l£f foible 

(Intrinsic P Ij hf*\s^ P i£i)*P A ijl jji - Jl (j 1 [/ semiconductors) 

conductivity) 
(3 Ldy tjji L l/i? #• 

(J^bf f"-/ ^ 

Intrinsic j* r : 

vdc/t Jii/" (Semiconductors) 

(Intrinsic conductivity) 
-<i_lrUl/ 

t ♦ 4 



& bs. Js. jt 


-£_l~lfl((Extrinsic semiconductors) 

(Extrinsic f. (JZ (}* ^st <J*bjO els I ij^ &yi P. *£— £ 
(Extrinsic £/c^rVef1JiV^s emiconductors) 

conductivity) 
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fy^fb 



(ne ^=nh )(}si 

(ne= nh )-£-iJyi 


■ (Types of Extrinsic Semicoductors) Jlf 

uPfrijixUfijiW.jtf’sf-fb 

("£-f -p(2^((n-type semiconductors) fyf~<£-(* n(l£-^ij{jfjtfl3l)} 
<S — ' l lJ^Ki>Jy.v)j^ljJ^I^U l ~L{i(P-type semiconductors )fy 

:(n-type semiconductors)^^^^^ -n (l 

1_JVvlL)(J ^I 

U*4 

*zJ>S J bvi Js. ij U- t"ltfOO (y^l 

ff42L, iJj£ S 

(j ^ d j L J j (X(J / bro ( V (jj y I (J Lj/ - t>r £/ b 

jj <i_~ t/\£_ (X l-£_ 

v ^ j yf- tV/T tio A/ * -nf l*-^l~lf(^(J^|^l^ -n 
-b^-L# 2->?&br7b>{^yy‘fC^-i£ Z-J^f^ys-Jp 

-—(zh)-— 













i ♦ 


-tZ-frll/' (n-type semiconductor)^/^ 
:(p-type semiconductors)^/^^^^-p (2 

lf>>yr S’- -±\, r X A ~’— ^ 6 ’SJx'^ <’i'"-""' !| ) 1' ?: ‘ ! 

SJ? byjZj£'<L 1 (j^~ <£_ lr k c^< L~ ij <y^r* < 4 


f eV_^- -© 


B^,(§i 


« t 

SiT'/^V*^ 


- :17 5 VJS* - 

J^c b^-p &AC bvi C* - d* 1 /jv ^Af/r l£ ifJ> br'j 1 

^(>r'ysJpyb>i^yy‘J^lry8yt^(uJy^(jl^L(J'(j^ -p^t-^lTlf -pci^ 

2L.K ij> yy*c*> fj Or'-AjOb>'^yy(^(y'£*Li^/?Z_>? 

- U$!L (Jk a J L y“£* b if jJ'br'jt |^Zl ^ -p 

^ 4^6^^ l £ J'\$u}\/$w1jL- if J*i> ji #£ 

-^l~l4(p-type semicoductor)(^y‘^l^p -pii^^iJbA.tft/Ku 

: -P^ 1 ^ -n 


bw-p 


L fr{ 1 

-<£bf J^JI^^-pyAtl^ 

tr^Tt A 1 

vjf^/br'vbvi^vy'ojLJiJ^ (J^i^Zli^ -p(2 

-n(2 

-(*/? Xytlj \jy*j b^ ^ >y* (vj ( 


:(Diode)jj£ bL^jjj 

(Xt jX'J A^'lf \$f s) j> 1 (donor impurity) O'JX-/ If 4if£ 

(p-n JLi Ip-nJ^/.y> / ‘f~ -p Jrf t \/‘ ,3J, y J—Ll (acceptor impurity) 
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♦* 

-<£_trlgl/(semiconductor c b-7£/b junction) 


(Jy > j/ bry? IJ y [iyj)'/£- Fjf I j (^T^‘ p-n (jf~ #/?y ^ (j L? I: £~lf 

/$ If. J* /*ZZ. U-£ - <y_ It il/V L b ^ L 

_£\_~y <^_ ly(/Zl ij Jyc^i \J“ I 


© © 

- 

•f 

0 

© 

0 0 

- 

"f 

<3 

0 

<9 

- 

-f 

& 



JtJJl p-n:17.6 :J^ 03vyLz^f£^yd0 Jvi>^lLj ^ li'lOzZbyLzl(Jl£lb-l~b• 

y y^Jy> i cJ-Jf'jiif.sJ) i} \<L LiLf 

-<y_ 1“ If l/" (depletion layerj^y ij^/^y (_£ ijr 


:(Forward and Reverse Biasing) > (JZv 

Ir it/" (Biasing) vi? <=—^>3 j •’yr* (emf) Jy ^ 1 p-n 

-£_l~bl/"(bias voltage)^(/vjLy. 
(JZ y”/<y^n/-i_ yf^yjl <1,/p Zl J Ul p-n /y^zJ y £ J y 



















































L (j~vj£}> J/ 

-cttl^sitjtJ?’ f-^ 3 -n t/\jy'j)\jtj£„£Lf ) -p(J(/^((J^(Ji^(/^_^(Jlf (Jl(j^ y^( 


l$Xl (Valve)V bZl Jj k-J^-zj (V/V* (^jjjf (j^T^p-n (JOT 


-L$ 



,9 /zJ-Lz &is. : 17.2 (i^/ 

-^tb?(yk/u r 4:./i__ jsij?j)\ 

j/^ y, y _ i? J>i 

?(JV -t# J%£f)J< i— o 
~<~r^/S&d*& e ‘'-££-s£ s >* 


JV 


Jy.^lj :17.9:J^ 


(Rectifying \$/z*s \j J^, _ £3 yjCjl. <j£ c^'ij' 1 i-£Vbv cT^ p-n 

-<£_l~il/ (Rectifier)v'C^UJ action) 

0y^'Ai-nvj<(Anode )b -p *2S)k\$js3 

C> & I ij'Jgz- l~ il/" (cathode) 
f iPzv -n <=_^-p 

-<£_ $jl/ (Jvi 

^(3^^11:17.10:^ 

U^cJ^^Zsj^z: <£_ l£ j i />/0~ z^jy^iS 1^—j/Aiv J^ jr" Ijy ^bPv JbI> 
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: (Applications) J iA I 

-^^yijZt—j'J'''jsjZ(D-C)}j (A-C/> Jy (l 

- fry: (j£ f Uj)<£l i_- L / I#!/ i_~ 9 jLJ l fQl tjyI Cry* l/ (<£l IJ b^'lT(.2 

ji(logic circuits)jljjlJ* 3 ^Jj 2 ^l^llfjj£lj (3 

^lii-iT'i 

1 — fj£ (fsj J lA'i /j< : (LED) (Light Emitting Diode) jA I j ( i 

tyijtj ij^bl — fj>\ Jb^-t&^K:(Zener Diode) jy'lyjzj (2 

-<£_lrU l/^(voltage stabihser/yibH 
- bfy (/£ (/L (Photo Diode )!/1 j y / ( 3 

jl"vA<L(Jy4 J i^/t Z—^ ^:(LaserDiode) )£IsjjI (4 

(Fibre optic communication) 

: (Transistors) 

-£-fj UM^ (resistor) /"> v/j I (transfer)/^!/]? Ul b j (tran s i stor) JA'}\) 

y^y^l^i k _T(Ayiy 

y^y/npn^)<^bf^Ji^J^i^-p ^ L^jZl jA/1 ^ -nfj/(l 

-(jt /pnp^2 )<c~ fry: L A jf.Jf ^ -n /v-’/l jA4C ^ -p.oL ( e/t ZzT 

5 xrf'fj izbjl (emitter) t X^ Z If I /* L HhLjAssj)! (base) tj* 1TJj> (j /*>-> 

(Collector) 
fp^jl) '-tLJec—l 

Vjy be. AC C/d^(i 

- \f(£ljlJc- f\jl Jfjt,\95£ 
-— C?7a) - 









(Bipolar Junction J^y \J tj^j iJ y L- L J h ijl Afj S b' (j Ub 

-ZCZ—bi (BJT) Transistor) 

fyy \)<L IjJ’h-JiL- bi p-nv j \sj> fcK \}J±\ 

-<<£_ l/l te jt j Tjj) 


,xA&7I 


ijefi 




m 


V\ 


X 

m 

/'ytJnpn'17.11: 


ixAfolyl 


i 


m^&UI 


Y> 


<J I 

, .* e * 

/'>lypnp:17.12: ( /' 


J&>Zl -pZZ jjZI- njl^ ^yl/n-p-nCl 

Z_.tf -pU^: y^yl/p-n-p (2 

\J/;\£jZ U^Ji i ^ 1 /'‘)\)p-r\-pjA n-p-n 

^ t €>£jZj£ tjj^tjjjj ii l 9v/i - (}>? /"lT—£ >>jA{} LVlT 1 

- Z— [kc^iS> l/. £-»j i}y. lA'J^ yiJ 
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(jrw* If wJT(<£l /“y UJ*?> : (Emittcr)Bv^^ L/l (1 
if’/j y Iy^r* ( jt\Jyy \) n-p-n^L/L <£_ to* I jjbjIJjjI o' U? 

A1 — ’.^ylyp-n-pi 
- tvbuy bj l v //£ sif'XL 

- to? l>Cy IS!/ j U v b^ j l (uv 
£/Ud l$yjp<i- y by j L jZ\j a/bfcL^ (/U^ ’■ (collector) Ud ( 3 

~^i}yiiytSyjJ’iJij* A ±J%i$iS b) tody 'ty7iijZjisL?jd>g-£-b/' 

(Doping)^J> ?jviy 

iJ^l^Jy)jJ^~JjZ^^/ (Dopants) (} If 

-tfr_.L~lf l/" (Doped semiconductor) jO'y , (£<L- b i_>? 

Vj^l^iy^^j'JsyOiJ^}fajjJ'\eij&i}OyiS^-u? cJ L 'Ss'yiy'-l7.3ijJ/ j 

(Bipolar Junction Transistor(BJT)} /*') l/^T^/ Jjy l 
{Field Effect Transistor (FET)} 

{Metal oxide semiconductor field effect /*') iJ^ 

transistor (MOSFET)} 

{Junction Effect Tranisistor (JET)} \\J^ 

{ Metal semiconductor field effect transistor (MSEFT) )sy\) 

:(Transistor Biasing)^* i^lijy^l' 

J^jvUvZl .j?y\) 
to?j iHt y^* ^;£,<><( l 











■ (Action of a transistor) ij^y^y lJ 



Jy. \) w CJTl: 17.15 

Zl )sy\) n p n fj}\jtj^p.jt \7.15 

tJ?j£L)j (f mX^i/ l?Jjf<zL- (JcT yZZv (j£ 



j):$y.ti'J ! (J)?tJyjty npn: 17 . 16 :Z^ 

9>tf 1 TbZ lZ^J^9>^&i/l|'*lf i»Zi 17.16(J^ 
^9<9>7(^b^0-^L~UUOiii’ll^ £/jCj '/o/^ —''iZZl^/(J^(Emitter base circuit) 
(J^ (Collector emitter circuit) vjj la(./o>c7 £_£?■(_ jl %C 
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(amplification 2—ytL —£/ (amplifier) f\J>'} Iyy \) IJJJ ~jt 

- 2*f y^yl/p-n-p 'A1 A\jf/ 

cT^ tj* IT- tjZffJ UL^_ b* ij l^Jr AAtf (E/B Junction) IT-l/l 

It ftjZjJtf. (C/B Junction) 

Ie = Ib + Ic 

^ i;^i ^ J^b i/4i iL ^1^1. jT (j 4) iy 

^Applications of Transistor) /*'}\) 

(oscillator)yG|/<l (2 (Amplifier) vO-jy* I (l 

(switching circuits)vb/2l(jitr' (3 
-£-ksijtl —'•^(Oscillations l 'Ljl<~XUjJ/%l 

♦ 

-lAUA^vS (rectifier) 

(Full wave rectifier)v J c^b(J.y‘J'1^(2 (Halfwave rectifier)(l 

Jf' 

: (Super conductivity) 

AT 282 ) -— 












if 1 f 191 J ^Joyt & 

c^rV^^L iffpj~/^j7s tisjf 4.2K ^i/S 

(super conductors) 

: (critical temp erature) ow 7 '^ j ) b* 

-<£_t 'll/' ci^ (J* * <7- [}/y 77 j: 

L * ** ** 

(J^(Bell laboratory)® \ 

jt 7> b-y^ Irlf t/ J^ij’i/sj Js.-lf l ‘LCgcfrifls& j77.j> 40K 

- ijt L-J'J (electromagnets) J~\&s. 1 

-£-kyiijt^\) I (_J.y*B jjJ'JI (J*b£l(2 

(Magneticresonance *—So—(3 

-<£_ wl^imaging(MRI)) 


(super conductor) 

-<£_l ^iJ t" ULjyOy'Vr. 

125K‘<£_ (j/b fc* £, ,\iJ's&iL&f/ J*'# (j U L iS^J 77 j> 

&ijt j.y c&i)$s.j)i j 


/)Ij-j L iS/^7 J~ lf‘ J Lv ISJ l l/(j^ Jy lT*. a^-irV 
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T 

JxfljLv^c^VV(JjyU , J (a 
J^[^^ t ^rkV(JjyU’j (b 
^ ^ 2? - > (c 

-(j^ ij UvjZI ‘^r^VlTJ-? (d 

- If L Uij jC^V(Jt y**^~ • 2 

Z—yi2—J(‘/fJ^y'f~ (a 

L^yiL.J'^jZ))SiJ^f" (b 
L^yiL — f\JJv>)j>I (c 
^ Z—j i (Jl^v.? < Z_>? Z—(d 
—-- \J\s.>zsj)ZL -n .3 

~jt Z_ yt j^\i iy”L£l v4 2—yubs.j\ i iJ^ij\/^}\ (b 
I^y!tL—yubj.AiJ^t/by (c 
-(Jft 2~yi j/7 IJ! tfJlsjsItJItL—yubs.j L Jjf\j br' (d 

- ij jjyZ^J)(L Zl(J^^Zl(^-p .4 

Z_^ J>V3/rb?(3^^i^LZZ_>ob>{vL(J^l^'^ (b 
Z_^*^^iyrl£(3^ / LZ Z_^vb^vL(^ J Zbr'(c 

JlZsi^> v )jy;IJ!L^ytjby.j L jifjjljy' (d 









-cT^p-ru=- Jl)bl£tjiy‘[jus .5 

(a 

L~ iJ)S.jbs.j\Jif (b 

(c 

(d 

- cJ U iy .6 

- sjjslfjt 2~yi<L. 1 L? (j) Iz hi I iX^fa If l < tj* IT (a 

;)>< (c 

-l^/t 2—Yi\J I^LaT y(JA* cf^'JizUjl^T^iJ.lfl (d 

.ii 

♦ v 

- L/t Z~>o U/v Lyr^_ jt^y \) p-n-p . 1 

~J1 Z—yubyA/if _ jtJ^ylJn-p-n .2 

^)S _ jj(JyiJb£LjZ(Jlf'l fflijfl, cJ b)J<C~ ij IJ^iJ^j^J^ ylj .3 

L 

-tL-ifuC\J(-£- _!.’fu-Avt'n-p-n .4 

^ Jk^iT cjiri4t .5 

t V 

^Hu/^lX _ ^3L .6 

hi 

~&jk .2 

—<285)-— 














j/ 

s,J\p \}ynjt{j\^lL^O/, 

- '£i> £* j \/ ij^f" 

?£~> 1/ (hole) t/ hr' 

-)jt ^-n . 

- <£{ i*Zl j ? l <» j/. 

y^>1/n-p-n ji\J^y\) p_ n -p^(/• [/^J^y\) . 

-2^UJ ^L^^J.L)sv\) . 
-z^uyjib\L)s')\}. 


.3 

: .4 

: .5 

.6 

' .7 

' .8 

.9 

.10 

11 

,12 

,13 

.14 

.15 

.16 

.17 

,18 

,19 

,20 









18:^1 
♦ ♦ 

[Behaviour of gases] 

- l/4 If • 

-££/^s&jSow£^£Ji • 

_ /.-^jCjs > 3-^lTJ-^ • 

_lAf & J 1/ Ut <£j ^ lA^ lA - c£ 2 C 

"confused {$*&£. ififjJ'i^(iJ) 1 ^) "chaos" ladfij^'] )"gas"itaf£-lf<=-J 

'Lj'Lz-^irykl^lji^biiJ^Cjj Z_>?Zl(^U(ji/<0 state" 

-ji&jJ'jKz-J&jJt 

:(Main features of gases) 

-i# 

-^(j^CCompressible^^lyCU^— 1 
-o'? jhiL^L-jU'*^ 0* r 'C$U?~' 2 
--C?87)-— 










~ijt (3L(J1_jL(J^' 4 

\£S<Z-~ Ot JJ *-te>'C. 

L^" 


:(^V(/vlf)iJ^ 

vj( (1787)c/v If *£— Jf/S 4__ l)j \j»jsijt J.y C-^ l ^fafa 
^j)£-<L--?. i—J^j\g~Z?l.<L. f.c— i_( 1806). yVZl 

Czv (i i ilf>* 

L/j'^'i— U A> (Gay hissac)*-/CVZlvb (Charles) c/*> tf 
/^(j l£lZl fa)77s 0°C(273K) J U< ^ 4* ^ l/& * l-> fa 

1/273 

t 

:£_l^l 
♦ 

_£_l~lf l/^(OK)(Zero Kelvin) t^/^L(Absolute Zero)y^J"^X/* -273°C 
IIc iJ?<L~ bijlML^ij^S.lS\7J?j)iy~{JfciJjkf 
- Jl fafa fa y^fafa 6/ ) OK- ^ l~ If 1*% ^L fa 

_C?88)-— 



t/U:18.lJ^ 


:18.1(JyJ/ 

[jji^jt\J\J'<L- i>j\J'^\-‘£L (The magic balloonV \7\fa 

- '£z>a>7 L ^ iy ->Zl ijkt—yi 2£y( \yi 
^~£-)JjeyJt l/w i 

-<£- \$^j\7J;J)fa ifafa {Jl'lfazLiJL ft-lrj 4*./tj\S 






















:(Charles law)^J^c/vU 
VaT (s^jjr^i ?b) 

l v = kt (,^ Jr^^£'K'ji?.y 

Jt/is z-j <jr^> l j_ ^j/{ (:^)v lf 4 <(^:)t, Js7 "c ; 

—Ir \p&5t i-^*" \ 2 ^'^ *—7 T 2 7 




V 1 = KT, 
V, 


= K 


—(1 ) 


^Af» 


V 1 = KT' 
V 2 

t 7 


= K 


-( 2 ) 


l PC—)J, lT(2 )^(1) 


V, 


V? 


K Q^J^) 


** V 

Vu/-^2^9jC(j^iyj^w^CLriiV 
_ t>r J3 iJ^* c/2> ik 


Xjmk 














: 18.2 


-2~9>l>6c^u?i 

ui‘ P<j£ k 2£)y^^5i^ 

V«£-b* 

L 

-Jt(J^I j iijojijyiJ^^lj^ij^iJlJiif(jl 
~ • •* ** * ** 

2fC is 9 hi ^>. l/J" ^ U?99 l/i 

J^-<£-(3if <c/0^9i->£r'<L ijs^ijl# 


■'( l) l £- 9 L .uj 1 |^£l Jr£-. y 

- Lfr^iSu*^— S‘ lK j L I c/~j( 99 ij'l 1 1 

-<£-lrUl ( (Boyle'slaw) iJbl^L d-^t/- 9 17 

:(Boyle's law),J$Y(J'l 

‘L<^qC^&{ 

V a Vp {y^jJ^Jr )-(4) 



Ji^yb:18.3j& 


V =K x Vp (^J^lO'l?KJl j ?)-(5) 

PV=K 


2-(Jbi J iry 9 «-T( 1/ "U" L- (j isr'i)' 1/ jt &j?£L J" t : ~z^i' 


:£LrVc/J 
s*~y>y .1 

« ^ ♦♦ ♦ £ ^ W * M « V *♦ ^ 

^ ^ L Ul C^;;Jv ^& ijt ^ l~KJUI L .'iJ.-J^y.2 


































- (3 J'i £— 


JV 

L^js'iJ'J^KP)?^ 


(PxV)jLjx^ 

1 

IxlO 5 

1 

Ixl0 5 xl=lxl0 5 

2 

2xl0 5 

0.5 

2xl0 5 x0.5=lxl0 5 

3 

4xl0 5 

0.25 

4xl0 5 x0.25=lxl0 5 


4 /l iJ^CjfelS Wife 5 -~C/f I 

PV=J^ 

J^V 2 y Py>l-v^V^fC/P^ 

PiV 1 =P 2 V2 = J^[<(T) t/C^]-(6) 

4/y (J*j^/tj^2lddiAi &l j2x 10 5 Pa :j£* 
Pj = 2xl0 5 Pa, Vj =21 V 2 = 4/ P 2 =? 

PiV 1 -P 2 V 2 

P 1 V L= 2 xlQ 5 x 2 = lxl05 

V 2 4 

••• Slsfai 


< 29 - 


> P 2 = lxl0 5 Pa 


















x ** s ^ 

A J ^ Z_ (3-tf J f- L~ If l)s? tfb b>* 1U Li>vC> j \j» 

-4 l2ffc 


1 

2 

3 


1.5xl0 5 pa 

2.5xl0 5 pa 

— 

(l^J^) (V) ?• 

— 

6 

5 

P xy 

15xl0 5 

— 

15x10 s 


iji jt iS>/jij 

(3if/ 9 

^.[UZ Z_^ZLi_b^fZloJ?MZ4?lic^*](Scuba drivers) UJJ>/i^£/y^(f l-c# 

~^ty?^ijiy^/jxfxjiSdlJJj; 2— l/^d(Jy^^wjTUI 

Z— f\Js^3j)\Jsjf^j U^/C_~,e>> ifllj^JJIP'/i/i L j £\£-^_jy Zl (J1^ (4 

-^L~> J 

:(Combined gas law) ^ 

-'£j}fu%\^Jjbj) 

^Y= Jr'(J^lr) 

p x v = J^cJf Jl) 

T^= J^—(7) 


cf^Af P V=n RT^l^ n: ^ y 
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:(Diffussion)(jy> 

d-fyffti.'jzfly t r/ij£ J$Oy biJ CV^> f tf 

{jj&JlJfLlJj! (Jb ilyS (jlfjl \jth)jl'..(L yvfljfij’if'ijUlvyi 

~y ffdCL-y (j iVJy jAs^v 7 (J^ U L^iJ^V"* If (/ 6 “ 
fjfyjk- y $*c^ oy Jdf D ?jZ6 jV i if 

/ ♦♦ v 


-Jtjfa 


l\f./J‘ 
— * 

ytc/~-d? 2— t )$j£ \sdd- is; ^ 0 [s£> ^Jy<j \j»<L 1 f £ fid if 
. jl Aiy 2-su/bjt itf^ij&{/<L fL fly i~ u 


( 3 -tf \f/fyyfddJf~ ’-ISAijJy 

♦♦ ** (• L ♦ M ^ ^ *« 

- £_ (}>? U$ j hj i 1 <z—y.i Sd/i^’S 



{j/\}^:18.4f 
—C293)- 













?i t \f u£x/ <L~■/}— i <3 cJ/(3 y 


Zl (J>* <l~/)> »_Xl (j^0> (J if £/ b (J* ^Aijy > Ji^* 

-(^/t Z_yQ L^G^y-v Jy > Ji^'^y^Jji<^C_iCC^ i ± |/L J L'i^L_ ijhjriSyj? 

~*i t* L Ji^j^ c3i Jif Ji ^ i<£l /^lT jy\ iAfi J~ 

(Graham's law of ijy X \f<£. f 182 9 

-£_l~lfl/" Diffusion) 

:(Graham's law of diffusion) 

J $3 bjf<L 1 Jj^lTc &f(jy > (-/" 

| 'J/i ^A U’^-' ’d'iC^j > ii^ 

~C—)J\S 

ra ii 

r=Kx^ (^J^^b~KUL^)-(8) 

L K = r xVd 

: (3^9^ l Zl I (Jy > j^ 

** ♦ 

_ oif Xf > ‘ c -' *- x ~ \fj ^hU** 



Js^iAs-s </* 


r = 


r = 


K 


/f 


(d=m/v,) 


K >< /S’ —(9) 

' 1 j~Ij /S $y i )$S^~ 6 ^a ,} 
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ft 1 -^ L ( j 7^_ ftij ~ js \ j $ ij>')jjs l _ iji (jfL ( Jj^l 

iX ~ fjj } j^~jt L — [} j ' c ^ b ^.£-\2 y \^ j 4 jy ,^ ^ yic—j l bftjtjs^jyj 

— — s ** c ** ♦ 

-L^ (i^U? (3 fijX^ft& bftfty * k—C y£C Js L vA (J* l7 


.u fty^j&jjs L <£l ft'f^Z—YcZCj ijj UV 18 AijJft '■ 18.5 ijf/ 

U? ty iO 1 —/j 'JTj) eft &bX l(j fjf L— I L- y Z_ ftftft 


' L-lei 


y)ft) \sj£- iftftyi^ljt (Methyl isocyanate) etA'l/r 1 if 

(Methyl jX b [s ft \s£j»\ (Phosgene gas) if- eft li ijft ^ /v * J y s XfJ f > c— 

eft- iS ^ ^ ^ X'bfl ijiji U y {ftp. J y Ijg 7 (J UTlT cyanide) 

fty ^ ftft - 

j)&^r<L 4y ejftc^ ^ (M1C) ±*\s ftfft'i ij«l ly* L> Jl/I 

-ftfe tXj ^ efy. j Lu? i 


ft.ftift ) 1 > JsftiJjZjjj )*bvjf 1/(J"‘ t-j<L 1 y?2/1*(3~LPG : r' 

c + c 


cr 

-'< ft ^$ 4 ^ P . ft - uz £ 2 ->^ ttP . Jsj \* Lfty/ t jtftj 

< b [ yft ) l — ft ~ P .£— J ftA ''.) Ij .1 

a) V=KT b) T=KV c) V/T=K d) V=K/T 

_ .2 

a) 0°C b) 0°F c) -273 °C d) -273K 
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a) P/V=K b) T=PV c) V/P=K d) PV=K 

:II 

L - 

-<s__ fasiSJi .2 

-^-Jil/' _ d/ > j-^S l/*0~ ^>(3^3 .3 

:m 

C B A 


TV=PK (a 

r,- 

yK/yi 

V=KT (b 

A^oi 

A^(2 

PV=K (c 

iXPtiii 

2,/JjjS? (3 

K* ( (d 

^L-)(J^* (iv 






,i 


.2 

J^* .3 

6 / ** ♦ 

.4 

* (Jy > j~ .5 

L\e>iJ 500Pa^jb-^JO^^iLj2500PaO^<4->J^X -6 

- f ^2400/^ turC 

V\ g/300K I 6 ls^Jr*ll> .7 
- — fiysfj^jyi Is? fC^> ] /3^i}lJ>J 


☆☆☆ 












19:^1 
♦ ♦ 

1 1&) t- u 

[Plants and Animal breeding] 

_ 

_^if^^ y» Je i 5 • 

-AA^bAj.y i/ji^ j£ u • 

-A AA'f. 1 4ijx? A Aj^lpc^ t Ij&jIjZ' l~ l^y L ^/\A‘ • 

dsi / j)j}ti'i}kGi3e-£->z*j)f l ’iJj[A>-Ci2L AI?fl/1Jjjjjt sLlf l-sT 

- fc/Cs^/*dl i/jAmluA 

^jtJl)rSl£ & tA/w&c- c t f L?m?£ l~/j^V^f LAI 

Jtjvj^j 'titL.tA jjAjA l?lfttf-l/i/.i)b2-fifrl;iBj fajM - Q tA/. J>9 JU 

-L^UJ^TJ^ < it L* I jpfJ 18 ,L 

^(^<2£^(Crop plants)^^y(J^ : £Llf<=-J 

-jtL- iV^_j>y 

** v 

-«-> u i^!L * (Ja ^ Ju. «y 

-—C 297 )- 











zC L.)jtijjjfiljfajj ’■\9.1ljJ/‘ 

: Z?fj£jZ c^yi y~ i>>/ 


J&i/ 

Jl> 


M 


( Jil f){J\fi>) 

&tl 

] 


jh 

lA 

2 


b/6* 

^U' 

3 




4 


i&& 

oeHTJ? 

5 



uHT/ 

6 




7 


(Jo t 

a^iM 

8 



O^b^ 

9 


yr 

l^Hjc 

10 


jt (J If tj/Sj 1 . jt fVfL [$)/£ (jiK. : (2 

t/J^i Jj>k- J. IWl c JJ \x> ^ 12-y: 2 Lj* jt 0?„ >ji fyi&bj 

XjmX 





















£)><}—bt£.jij \ i \j"/ifi<J^ 77/(£fiz 
li $js I tjt UTf jtJplL (/♦_ t/^ li/s* Uo-^y ><! I 'iJ'\£f& X~i 

♦ x. ^ •» 6 V 

^ vV $/ (2T I 9 j/"ly 1 ) >1 i \/<z— (V ariety) 6 * 

9> (j^ j»t *-<£ r ^~' 1?*^ y^(jj u>9 < 7 y/i/</ i jt jjjj '.^if'i(] 

<y^ l) }, £ 6 ^ ^r^*- 'Q.J* ^i^yiyy^U’ 

«t* u u// L/j^y 

<£_~ta^(jbi_U :( Hybridization) 7^7 *(77*-^(2 

_^_lT If J tfZi (7L 

-L# 4 / Intervarietal Hybridization t/t/l iJj‘ftJ , l 

y /6 / c£//'-<- 1 ~ ‘f \Zj*j\sLi\)\ u~7/6<y< 1 lPl/^ iry7^ ◄ 

t^yj' iy* lTi/lZ*- l£ 4 / Inter specific hybridization (77t/ipf 
|/k~ (J"bp_ t* If t/1^( ij (Genus) (y*\_j£W 6 &/—£- IT If L if IW 

-Lyt<2i Intergeneric Hybridization tyr^/Vby y 

(Secalecereale)(Jb /6 iy bil Turgidumyi/vjITriticuni (^JlA(J(JJp/ 

- 4 _ L~ U Triticale J y by 6 y * 

^^ (2n)if Ifrj^jSstjlJ : Polyploidy (Jifi£ijl(3 

JL-l/?^£T Polyploids (jiy0^y^bi£vii>^^6. J‘ / ‘)jy t sj-\j!<£j 

(/*Xl/* y?9//9 6n,4nGn^-c;j 4/iJif ii —/// 

- 4 -. t* If 7J If* - ”'! y ColchicineciTL^ tfZ£-iJ} L/_/2L6l i—/0 U> < iJr^jZ sets 

-—C299)- 







♦ 

if t* Colchicium autumnale 4£V 1 ^L Aj^ tfij U* l-„ 

l ♦ ♦♦ ♦♦ V ** • V 

- (Jy lf*v c^C l/j.ritf I 
induced Mutation(jy>y^Jr^(4 

. y 

~ ** ** ** # A * “ j. 

-t£Z_U/ Mutants i/'^£*-i£2^-tf6P^ 

Z—If yl^/^ L?y^j & isjji L,Jt z — 

Jiflt* ^ k«*-' I a j L jJjdJ’J' 1 UflL) U- l£> If L/o^ U/u^y f l^ 200^v J 

- C^lf lM L y 6> fP*£l Jyy^ 

:£_r' 

(JTj- 5 1960 

oC^”jC*il£l(/‘ t 5 (ilf<>_^ iP <(yl/vGreen Revolution ^ iP^^i/* 

i^v/ j >*f oyVij.v c^* jp i>(ji • Su»i 

£_ ly. Jl— 1 lT Gcnee/f^ U-^y^lf 9>-1£ lf‘> If (3 ll (J V\i~V~ J»i <£- (lf> ^ 
- <^_ J U Ji£ >yy 0 (XyPLP U^y <=— Jy if(J. V C^(J P l>(jP/.u 9 x£y* 

-<£_if/jy ^^3>^i^j.yi/(jpL> 

(J^ 7 u^^y £—u j ipy^Py ir^u^- o J P*yj *f J l ^ ip£ 1 ^_^y 

tiif&ss tyZ&J’ P<L/ 
. 1 ~ “ . 

1 />VLjy c u u£ 8 4 A' (3^/i ^l >4^ i/^^yW^y ^ 

c/i.y <jpl(3 If l/i^y*lj^/4££Li^b,^< i,^v<^777^ < ^(jL* , L ; _^L~lf 












~<c- totipotencyc^ii^Jr^Jc^ (j t* Uj U XjGy gl &/. 


_ <c_ irjLt^ V(J^v l> 4 ^ £_ >_XI XX* |/<£^ (T otipotencyjL^li^ (Jr^* 


-^l~lf XJ^*X>y—• 

-£_ i~u XJ(JiJ^>y lXX jw>X^ X • 

<£_ It If XJ b^X-Zl 2—XX^— j y X U XjjG ^*V(Jvjy X ? 

-^l~lf XJ^^XXT(Metabolites)^ • 

Genec/A/^XiXX 1 X~^X^-^X^X^X\X—jy Jyf^XXiXXX"^ 

-^JuXX^iX 

</b ji t* ^fAj>xiMj,s gX 

^*L yXX*X J»£ (zLLz- L~U X (Genetic Modification) J~L<£_ l~U X 

XJ^l/X Genectf^ l <XXjyTransgenic 

X^ Jl^X Recombinant DNA Technology(J.VlX^c£(J^'-^XX 
^ Gcneij^jt a 1 ^qJ**)) (J.V lXl_ c/iX XX : <—If 1 
-£_lXlf X^XX^-y^XX<^_ iX'lf l/^J GenecXX^^XXX-f-l’VX 


-ji; X £*>% Xj»y XXli“X~ X 1 


X^Xu^y 

U/c^ G>y^ 

** 

'i?tj iAy < 

X^Xc^uXl/^l/X 

^Vu' 

X^Xw^uXj-’ yX 

V lf/lA» 

X^Xu^uXl/'/'b 

y A U 


JIoj 

x cXxx ^ 

Golden Rice/ X if (XX 

yX^A-Xv 
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:HydroponicsL/j^>i^ 

- Zl L t\ (Money plant) ^'l> Zl (3 L (J~ U-J 

yj^^y\j^\'7.\{^j^ijji/ e yji) p iJr^‘^)^jtiJ‘\^J1 zCj^sjjs l / ZL tfljt 

r^Zl J^Ji^Vj^vT So^i (X- / 'l/ l ~ZLy^V'l 

-<£_C^LUA^viZl 

£ ♦♦♦ ♦♦ V ♦♦i V 



'■-* iff JUinf'iJMP 

-f' / 


•M v. Mji 

‘ .. ■ oL LZ ■ 
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_^(jl yi 


- (jj? jtf&js/*Ss* 4 

6 I ♦* 

-L jl&e2-j(\<—)i>2Sj£ 4 

- l£ <L l/L?^ ;y <£ ^ A/iZL * J b jtf i/z'f ^ if i 
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Jt£Jtj'Sjjs L jt S\£ jjij L1 fcjt J)jbi J 12^(3i£ 




:(Roof -top gardening) l Cr*l)l 


L- if Is cjlJlZl 
jt (J }lU iSjf- i— ^ [ 

if I 

(JjjV (J^L^Jy (j^iJL 

(3 JJ t (J~ (J ^ b > bi/tf* 


c.Cl= 

. Js^fj SlAr^ 
Sy«?j‘ jt yi* l‘lyi‘tj'& 

r yU- 

Jui(3ijj^jlijt'-/ wr 



j^LcKtJL:19.3j^ 


(^ Tv ^/^: >y etlU^J'Lyz^) \sj ^(3 L i > U 71 ^'ij b i — If (Js. ( jG ^ y ^ i /* 

- (3> s / 8 1 b i—/G^ by (Jjj> y* 
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j.>>v ^ 

- £_ tv^ lA/AJf* bi.—A I*-/ b^-v »9 iVZAy* U^A*1 JA Y 1/c^ 1 

•♦ ♦ 

J* A 4°C^ 3'°C^ o (v^y l* \7?j) ifj)/)LL U LY 

: Animal breeding At/V 1 jbr* 
iU U ^hd?; UA cM I'lrA-^- <£- b? A P" 1 cA Lh<=—v U> 2 U 

AAA J l^X ifuWc/l&S d* J/AA uK/V 11 (3 

Zl£/ll>(JL^L 

-(^ iA Animal husbandry £/lijiy‘sjdtfj£/iJ J \ l J 

<y j>*< *_ (T-^ f if l/‘$y’!A>tfAyAt Yii b <LTj£ c U ti>\J&L d Oi 
L ciL^ fc>rY<I*V bAot ^d^U* -d? d~ £*f* b ifi/*S>< j> jA 

- <£_ A If ^AA lMj A£ j dj^d^'T'c— k \ldL ^ i) 1^ ( 


t^r 

Jfr 

J|^>l 

& 



L* bf 2 — b k—j&}» 

M 
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dr 

^ t (b dr )c — ^ ,VJ 1 ddf 
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3/ 
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jZ'kljfJ— b kL-ify'j} * ^ A 

5 


ij~ fr'i/Sj' 1 - <f-i/jjJ l> jtf/: <zsj&yi(jjsji ■ 19.3 of/ 


- sTj£ c-y^iE./ 

. ^ fr/J^ 8 /ll « jj^ 41 fi) j live pjt c t i?i (j t ijjf 

\pAj) I ^b I >* I < \zsf‘a>))) 4 

-IvOUbC^vJjbV 4 

/ ♦ 

Inbreeding^;* I 4 

Outbreeding^/**^ J)j< 4 
Hybridization 4 

♦ f 

t-u iXtijjfw ih*L 

6 ♦ ♦♦ * ** ♦ ^ 

♦ ♦ ♦ / 

t/L^lr If i\Afc^\sj)L^r>jtL ViVur* 

jJvjtA !/L 
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jl ^truiAiPiu &-J3 &\L Oh J&jjt ^\)\i jd/ 

Indigenous breeds l£* 1 
G i n/C s ah i wal J l 't(JjyiJ-fr 
Exotic breeds 2 

Friesian[)Brown swiss ■Jy , £))U‘ Holstein Jersey 

Cross breedso^l 3 
Fri es wal J l iH/f K aran swiss 


- 2*T U>ij l? lfj£.Jk_v b-: 1 9.4fjJ/ 




>*L <£l i—/^PW >-4r^*C l bv<£l ^ L' Lr* 

£_ ji ^ ti je- m ^ if ^ uji tea J.v cP (j j? i> </ji ^ 1 1 j? lT^ f u 

i~ if i/J b» rj.y 

- lA/^ t 

- i/ifc (J- 12 ‘cfc' t cP (Jj £/>o 

♦♦ 

_P<L_£^piJbi— Jj&ijy'j 1 <£l l/j^j l2 • • 

-<£_txJDf 
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y Ijtjtjv up. y_ <£_ L/Iu£j(ji cy^J \ pj. V C-^j £ L> 

>C p I jj" I (J^L ^ vt^V'L (^/t Jytf lA/ (J li js ijfjt (J Ueyj (J U I jt (J>*j lTJ/ 

<^-3000^^/ L^^TFood Additivescyiiy^* 

-^^vy^Jly^lcyiJy^*U^*Lir^U"U 
lr if /J lA-v >>Zl ji^J; u-J*,/^ jfe ^ jv V (1 

-£_ 

L 

Saccharinec/y^ylJ^-L^ s>Api-~(Jlyf (2 

l~ If lA £y 7>(j^ Ir^jf If ( 3 

(JpvApU - L~ If L/J If^dy >AC Preservatives^ iJy^ijP Uho IJ 

-(*/? (Jy0Ui(J^lJyO'iJ X J/Jl>^_p^^i^->'pj'jLy(3^^_pt' (3y^l/t_Jy/(J^U?l 

> £/b f pi ij b )jfi—J'\j£ 3tJ*jZ \J£ L(3-£(Jbi_lf(jlijPlA(jUf 

~J1 (ji if Antioxidants 

- Uj; 6/J ^ U&2—SiL-Z'iJ I^y^(JL&£ Jj. ? lAI ts Colourants j IO^/ 

i ♦ ♦♦ w V ^ ♦♦ ♦ *♦ ** 

-cJtJlflSJli^l^Lt^l—/[) LyJ< lAioFlavourants>l£A (J 

L~ If ifj ip-'f^LZl i_ U((ji ^j^iSiJ'^/c^L^*- l^lf) Sweetner^ ti'cfyi? 
f If lA If^ 4->£ J.V c4~ c/ Ji ^ \S&/& lis^Jr^f i/cJl 

jZiJfiSf'l^lj'l/Ji/L^Jy^i ’J Iji ( Xb$<~>y )i_jp*it 

/"lAjAJ^Ly-i (^yjA-^lTjvyjjLyJlyt^BjJJ^Zlz—/0ui(j£2Llj-<£_plf l/jlpb 

-«z_ fc/£j l?>l wCp»/12 
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ij^T S jMi <>'4^^—>y (l 
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PolyploidyJ^lljjl (3 

(4 

?l£ kOuAfi/'?^ 2 £*£ 6 j >/& (5 

-^UUk^'UU>^ (6 

-^?jU>J^ ( ^4^^5^4rL (7 

jL>Lc?^iJL (8 

-gr->Jl>^L £-^/;V^^fijZa)J^tjM^jJlSdWL %(9 

- 2b l/Wl£ 4^c L- <^‘(11 
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[Control and Coordination in Plants and Animals] 

_ 

? * * 

-XXj If V J*X XX ^ f ^ • 

-XXXJ^t/^^j^rXX* f i/XldlrU • 
XXXXXXXXc^X • 
-XX^lfc^i/Xx • 

-XXX/'* 

- £_ {f'yic— <£. (jX jXt |XXXX 

.'^r- 

-^lrl^i»*(X^U(JXXX(>fUC(X^—•./X£i * 

^i—UXsJviX iJ/’jjtjJ?\ it {JKzL.J'mJ'• 

-i£i3XcXX%^ 

-fo?£,v£ (j/o ^ iXX (>vUy*X_ jXXXU • 
-^du^^iXy^^iXx^xXX^i-' * 
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LJs 2—yi jtjfl &-i flzbijClr ('tf-c/t 2-fs$J*ty* iM 

Jfl-Uj. zCiJ^JJt lTJjI Ju JIc^£(JjUlT 2—11? l£ c^Zl Ji^-js 

Jli/'ii^l‘c/t Z —/^li^i/Kib^f l^OU'U Z—yijt 

jz/7sjj^fLijtyl££-iJt Z^ijtyj^/tJ^jjJ^b^j'ijtjij Ulf 

bf j£ ^vr*(jj!/l 

,^lZUU l i> <y Jli bH ^ 


- £_. kj SJ^ lT j'i) (£/j * 3 * s.v(/r t£<i— f* L? b U* U-: 20.1 iS^/‘ 
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?<z_ fctf S b^C l^y 4, f Ur bU U- l£ <L^/r U’J’ObT ^ U 

£j 1 2>y j^liziy^ (J^ yt^ £-£- ijj)/" I'-* Jb> (J^ j'L^bU'if zi £- {J\ 

# iS ir<<^_ fc/G Li? c/j br \y jyj?jZ^J&L- b L~ U L jt J/■ l > U* U <£_ u" L ^ 

6 ♦ * ♦ V ♦ 
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- Jl Us! tyjji I hJtfiJ&yt J br* 

& L* Ijjf- zCiJi^j L J t* lr b t/j^i GbjO jZl ? L^( (j \yC\Jy^tyj* jt JvJ 

:k—U^" Ls ^(Jj {j l\i_ ^ U 2 ] tjfAjZ 

fryijCt fc/jy t_^> <£_ tfiJ&jy'Jg- lC /2_ ^ l lX 

*6 6 • L L — *} ** 

kyiMsj—ytJ^ &yj ) 1 <£_ b^v i— k 1 /Zl ^r" Jy~ J l> ^ 1/ £/y^(/L <£_ t>? / 

^[/l-ijt Z-lf^iAZ—yZ — f^7 \Z >*K_i (y^ (Zl (J Uj j Zl LO _rZ£ IJv JZZl jy 

Zl< l_ 2^v J J’iSiSy^i -^T >J*jf{<L -jy :20.2ijJ/ 

_ jtfjtcy' l jZ\ft^)£lj : ')j[£\Z/jyJ' l“- eZffjjfjt 2-Jj£-<L- 

— ' ♦ *• V ♦♦ 6 ** v * v 


* l/)(J Jt^j;t/J <Z_ b 2_>f (J^ (J«y UA_j^ £__ b <; 

bs/X-^lf (X/L-(Phototropism)^/UVy. 1 
,jr^ -(Geotropism) .2 

ks/X-/-*If lTi jt -(Hydrotropism) ^Gjv^L. 3 
-(Thigmotropism) A 

^jy^J b \$>z*j\7'^j3I&j\7 -(Thermotropism) ^“}\)i /k f .5 
ks/X-^U \$As <(JuT-(Chemotropism) p*l/*lf.6 


(jl j UlX jlXi 

^— /l /r b? i/li b? Ziy^XbXi»bX^B/Z- 5 
- b UObX?|Zl iL \i>L) &i/i ZL i/i L,£_ t>? L£ (j£ 
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•* ♦ 

-to ijf l;i jt J^£jt 2—J'ribfff , 

- (^/j Z_y/- ■!£ l vA^ kA£l i—vcn us fly trappy (3 iiv^v 

(Mimosa Pudica)^^^!^^^ 

£zLlL£ e/j Uy* J if lV - <£_ t* If l/(/ Phytohoinones' t/>A L A"l : ’ V^/Ia L J t* U 

-(^/t zCjkjeA/sP^ Jlrlv^JUbybj 


jbJIfjjZJ)/fjtjyj^J)yfk-.JjJJ^ZL £-L-&f 

~cJt 2fC J \s<L- ejVAC fji 4— yt 


Jxf l JI j£ Z—^^>)j I ff'iffij) I Js( ‘Z- e J l fzs IT* I i/ff. <c- 1 ‘yz jfrJftJy's 

Is 

-,£_ tAr^Cji \jyis/sif^\Jl f i ^i©- L Jiiyi^LjlrU 
t/j'V l<i_b sfb'J ,/j^* (j L~ I s (a 

Cytokininst/^^b'vfl Gibberellins (J^* Auxins^< i£* 

(jVvl <L_ bi_ J t* U (b 

Ethylene Ed Abscisic Acid^-A-C^cf*^ 

- IvO U» I (ji . 2 

-1* U^Vcs/A-JTi f J&£- £—. 3 
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jrfji 6>2_. ./.LoHj* J4^.5 
-l>Qir./i—jj^y(jVy£.6 
cJ-^ l 5^-» 0L(J^)JU^(J'^ bL/^-7 

_ t \p k jJ^ ifj -%. 9 

_ 1*^0 jy l ^. i o 

_: i^y iz>(J^ lJ*f 

(J'L.tfZ—tf^—.y*C/y^yCi^/b-/! ITbvb l^lly 
(J^ZL-Zli— ja'jEL/J’tS^-Uj; , Jw<z! /I 

Zl 1 #'J L vv^L~ l/ U"9-> L I &i L ; b^ (JAjL LvO^ (j t iy/ 

Z_y £ b^fj UJ if &- &H* UL-®^ 

f If* I Df b-£~>f If byf^ 1^ C»^C^> 

ZL/^ bj<Zl i_ bvC tJr^ y»c— <£. i-lZl l If 
Y ZZ/^Z _ IfyV^ b iZ I Jy^ v J<Z ^ U^ b2Jy^ y^- 91 blyfj v iZl (j/ 
Z_U^ < (ji <4-.y^_■/«-<£-1* iVf 1# (j t <y f (^/t Z_ yC* (/ < l^c/rb l iJ 9 nf&nj* (j I \L- 
f Of^Z- if? <L-~> f If f f 1^ yAf» iJL&JU^Jfo .'->^>9 f ^ liZb b_^ f' f/^*f [j* 

m<£ 

Endocrine Systcmf liz) lZv> J> L*4- 

•♦ ♦♦ y* y# 

if? Jy £h^j}^ flf ((JuTljb 1st j\}\tz~)SJ6 (jt <L- if/ (i^Tif^ ^tbr* 

- if? <£{ \& faji j l*y O^ 
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if ?<£_1 Yt 0>‘y*!r*i ./‘siisjtjft : H-.r' 


** ♦ 

Q__ 

(^L(^jLU:£Lr' 

((Jb J&i Vi ( ^)L/i L*Vf,d'" T< f?‘33J* Jj 3 If 6J**‘3SJ* jgljZlJbi £ ‘3)J* j£\?‘33J* 

L • ** \ — 

[f 33 j* 3L* L-j sb b 3 L* >~j&j 31 cff,j // ^ U <£l f U^ 1 3 .j v>* 1 <£l |^ 3 l3 * : 20.33’-3/' 


:(Hormones)c/ 


?u/- jl 2fo I'jJi U/JsjUZ-r 

l — i ji z—fftyj (3 yfiA ^ * £—f *) * tufa l t —af 3 l* 4 — 

(jL^ z_y"< a Ji^ijjyS l -’-’^ 314 —30~ f i/*- 
t/\y^Li <^3 1 o.*> J& i 1 o?> 4r ^ ^ lv b 4r ^ o^- 

-(^/t 'JL't-JO.^Jlff' l** 6 jo>£(J ( ((J b^vi (££? ) 1‘/3 j l 

ul^kt (^ ^ 3 i 3 i ^ <£— fiJfjjJ’!$)££. (\& V'jjA iJkti—jjiflizi [jf' 

f'sij* 0S-A- £— Jlj IAl 3)A {jJ-A ‘ i/l(J? lJJ£j) I (Hypothalamus) 
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- o(jji IT/ (j f l/Zl 





<L-y%^£\L-\)L-\e<L-ii £■fjinsjiiSJA 

*? L ** * V V** V 
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(i V 

(Somatotrophic hormone) A 

Thyroid Stimulating hormone(TSH)cJ>^t^t^4^^-2 

- oCy K/ j (/ <Zl iJSj l (/t irfijy'j 

Adreno Corticotropic hormone(ACTH)cJ-’AL^^>^l&>i | .3 

Melanocyte Stimulating hormone(MSFl)£bAlT l- J 

- I^LV Jv £ if'j L 
Prolaction( 1 >/ / jA/ .5 
- <z- fc/L& j l^ 1 (jy*v L ^ 

(Vasopressin)c/^*''b .6 
(jy*vL^ 

: (Oxytocin) c/Vi/^ 1 .7 

/ & l/f j £5! vi IL- j^IL ^ t 

<2£" (birth hormone)(jyVL(J J ^yjy‘vL^'(^L^'L^t*U J ^ 
(Follicle Stimulating hormone)(FSH)i>bA 

- L~ L-^f <L- <L~ \J j k/tjy'j l ^ 

(Leutinising hormone)(LH) d^ J [ kt-^.9 
- l~ L-AjC' 1 } \<L~ ijy'j L \J3 1'/cJyV t ^ 

-<£_ L~lVp^^ * /-df-J 1 (j k£-33j£lJJ& 

J3>^ii (gigantism) fJ/t3J£— If yij\}\ d**j\ 1^ i/iPJ'l 

^3^31^(dwaxfism)Jjjl/l fd^ J \ 
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(L- if (J/> iJ^lU if (Jvl£ i/ L<^_ (Jrr (A cromegaly) (J>l£ 

l/& ^ ^*13 hyij\}\ t (ADH) j£ylj )!J* [jjjfe '-tL-irC—l 

{}s ?(Jl <£l l/~ li-'kr i/*-^ ^^ ~ (Diabetes Insipidus) 

iT^C^ <>/% j iv t L/A’ /0b^_ 

6 ♦ ♦ ♦ V 6 
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3h 



ijfcdjjf 




:( Thyroid gland)x)>*j^!/f 1 / 
0^ J) ^\s£- (j t' (3 (J^ ijjjj)jf JS l/f Iff 

Is? It izfjj I iJs'A ^_(^/? 2fT(Thyroxin) ijy^ly 1/ 

-<£_ b'OU’k/* U~?v/ 


?Jsf-Jl^dSAif%)fls$--£ r r' 


ijj k (/jOjL -^-j'ltjljJifj/y<L-1) <£-j (JJvfjs? ($/•!{£<£. JAJ $<£- 1/ 

_£<£_(j4l£ (3lTii<v-<£_ {}si&l)£^tjlfijti lijZlJeJi-^ifiJ^'lj^jlsj^lUffiJt l&iX 


-<^s? 




iffsAjliJxf~io)^<~i if 

Off Cretinism^/ l£sff^bi/l-iJ2 f— cretinisci^r’ $%U~iJj^; 

JiP'i^ji/i >y£ji iy( vyijf&ijij^bc# 





























(}.»•? (jO~ ly/S'J' k / V > ift-tf LV lGif< J U>l (ji f (X/ji(J ir^jsi ij litij'iS Jj</ 

! jtj\jfr\£js/ e - Jl zC (Myxedema) \p i/L<£_ 

6 ♦ 

iJ~ i/IV&lA* (Hyper thyroidism) JI/UX/ J^Ur ly/iT^ 

(B.P)£ fol-^ 

:Parathyroid Glands »j*j£ UrVOU 
- u£j i_ w ifij/JZ—yi £ (Jjvj 

i JyJ’ 

(3^t (Xcfyy/r Ur iy fU (jyvi i— b i_>r ^L?<^^>4rUr iy f u. ^ t>? (Jj33 

-i£Z-~if£_l^uiy# u%» j* 3 1*4- <!—->£j bxijijs uriyfU 

t Yt i>C jt yir / yU£* if «_i/ (jy> yd ij/ (J^ (^yb/ruriy i/i^ 
^4^=- jy > J-’ Ly if tyi> \j^ 3 ‘,)j)cl- ififjyy/r Ur ly b 

— •Qs* 

: (Islets of Langerhans)i/\y^J^i LbjJf 
3^fb I/^LJ LX>U ify^ji jy^U 
Diabetes ^ifv/ j"l^ 

l/lUol uJ l uiX 3 ( -i£ Zr3 mellitus 

£i/( iJ[f{Jy*j L £_ b 

c^i ^ ed-i£ 

{jiy^Ljl 2~y! J(/( (jy*vL ^ Xt e^^yd 



^/U£l(y^^Tki3jT : 20.4j^ 9 (y^^iySfyffjyvL 








j ifiS fc iJ~j^l<z-~J U> \j?^> _ l~/" 

jt d?-if ^ U L~lf l/^/v iZl ^ 1% ^ ^ fofjlii j£ 

-^C^UL^yJv Igi/lA. cT^ c^L ^ jfk 

- <^_L~UL/Heterocrine Gland^i-jSCV •'H-r' 

i t ~ 

-£_l~U LL^>(jL*^|/'^(J^^/v^ijl'^ (a 


: Adrenal Glands j.m£(J*v jl 
l1 y 1 i-Jyk (J ^ 1 <£_~ vlX/ j£ *>ibd t-Jy wXl 
(J~ c/> iTJ-’^—- ^ 1 

lTwL^JUI 

♦ V 

Supra renal -uA (jvJ^iJf'l f J^jjI iL iT^-Jf 
- l*>r ib j -»»* (/j (iC^ Kb> j L i^/t ££" Glands 

-£_ l^Cy 1«6 Kb (Zl ^ l^ 

4 - 

- £_ t>? J (/1 ^d Sj L \jZc— lb iy J^jj 1 
fU-<£_ lyCyiTAGKeJACy^iil/^'c/^iyj j cb^iG(yiGj^(e^ibyf(jbvi* 





^1/ 


£/ 2— l))ji (Jb j 1 :2 0.5 (J^ 































ti't-jJ’jibjf ZL t!/Cl?ZL<Zl (Jl/1Lt 

:GonadsL/ity^ 

ijy'jiiS^-ijt Z — fj\? *zsk 

(, — — ** L •* ** (, 

Jl L~ ti ^ Jj Ovary eJ bj&./i t/sAj) i Testi s *d2> ! j L*// : <Zdf < <z -1 

-L^Z-ii/" Eggs^2_bvbHv4 Sperms;/^! 2_bvV’_^ zC^Jjjjy^ 

ijy'j L If it *_£) (ji (j"L Z—/Cl? (yV*/L lT*V(Z t 

- <£_/ b^> J U’r'^i- y 

6 ♦♦ ** 

/b^> J ^^Ur^ijfrCc^ Zl ciybL^ Irbi ^I'LL (/\>l (/1 

ij^fl/ij b» Zl (jjl/s.iSy’- 1 * * (J> bf l \jy*J l c'-'f- tb'C^ £ (^b'b t (/1 (Jj) yL? v (J 

- fc/U$ (J Li /fji /V 

: (Nervous System) 

y7 Ll£J l£ L^“/5> Z—/^bV^ * V v Z 1/iJ^L-^bU‘lf (^lizi (J^ 

- <£_ I Jy/ (^ l Zl J U> tZl f* U£/(Jr^b b I ^J&C. . 1 

- i^jj, jt I <£_ f U£j \^f. 3 
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- <c- oCi 1 . IT/ J It ((jv (/^ I f l/<£l . 5 

ily^iJ^^UZ Z_1^2—(J^ (J^lTuv 1 

-^l~U^ 

t ♦ - 

£^{J^/^\t^{JbjiiJ^iJbjc^//^j3^{Jbjc^J^iJbjciS > -iJt I'iZlcJZiSc/Ujt 
tj bjil i U?d 5f 7 L tj l > 11% d Uj£ _J^- (%? ^ 7 L £/ l j 

♦♦ ♦ **• ♦ 
<L/J^u/ilA. ^ (i/ tv tf £l ,1*1 j U>* I JU>^ f Itf 

^S^Tii^cT iry^ 2 ^— ^ <1—//r U?c^t3 ^ 

f* 1$ 1 $aJ 'f/<z-'f*^7j) I tj l } b L~ If <L- L y j/iJ '// (a 

-^_IA(CNS Central Nervous System) 

Z_ ilfC-' U^I JiOU* 1 <L~b£/1»->- ^ 1 b L -If £_ L jt 2_iic J(b 

Jy^iX^-'^-' ^ * (3 ^ u* i (j^. z_ iifC^ u*i (3 i^Vl^ u^ (<L_ la.? 

-£_UPeripheral Nervous Sy stem(PNS V lizi 

j QtjJ'fj'L fc/Li£ tyjjs * CA/ J U* <Zl (J l£<^_t>? J U 6^ L^ 1/ , U^ 1 ijj L/ (/^ (c 

-l££zT(A utonomic Nervous SystemXANSVU^L^ 


< 322 > 







c^of 


(ANS 




| / 

0*31) 


Jitx# 

(CNS)^*|xii^* 

0*12) 

/t'- 7 6c 

6cu€ 



(*6/C 

-:(CNS Central Nervous System) |"Uzl( Sf6'^/ 

)- Jft J’&/* A j'l7/jl£/lj{jZf*UzJ\$f[5 'f/ 

L Jl ZC (Meninges) 

l/Ljd/Lf- <^-lrU if Cerebro Spinal Fluid (CSF) M 

CSF 


?^9>l )[f2L<Cf'(\7j,\i\.) CSF Vz-r 


- L~/=>‘ 1>^ w/* (j ^ t* If L L v>‘ <Zl > / 6 c 


(323)- 









































L ^ 11% \fcL- ( \fL- l*fil) {jJ& J&(Jl 6yC 

^flft/Jl^l ^\J\\£- L“ If l/ejjjt ^ lAd ^ iiy^y^ It JjLt- < U- Jt 

*► 

uG>» JTdjI jiSfs.6/C • 

6 ♦♦♦ y ♦♦ £ ^ (, / ** 

: (Diencephalon) cJ D^^/Ij 

^— L-^( l/^* 

>£/? I ^Jy?"'<■ ^ j I hL j L <■ 17 ^j) i£ ^i/* J^W- kJlj^/tJz/ 1£/?(<£_ tJ[j ^\l ls^ 

- oCj, IT (Jv »j* iJJ&j) 1 f L Jzj (J?j &>* - f- pQ ITy 

:(Mid brain)^^^ 

1^ £/l.v 

♦ 

:(Hind brain) £/ bli^ 

- £_ IPvj \}s.fij 7 1L f^'^— y 2£v< IT/ ^ ISv^ UL^c^j 
^_<^_L~ lf LLy^lZl l^^lVlbif^lL ^ 

- C*Q IT/ \J^ji <ic* (.y t<£l. <t—R. < i— L> 

£ ♦» y<>v ♦ v 

< 325 ) - 









S Jt i/* <‘d'‘’Z , > S J»S 6^A lT ^ i^~ 

~<^~oCii IT/i Lj<£1 ijpj>\j I} I l^lj V* ^ f (y^'■* IvOL- < £4 1£/ 


‘■<£X'clJ 


Sdf20%zL<£ji/^i~yi i .9%L, z 7 ^ 

-e-jfaif'}/ 

0.004%^/*6JJ.J(jU-?<^ ijlfj\,) 1 4jj\sy\) (stegosarus)^^ 

-cJzyi 



:(Spinal Chord)>jj Jl^l/^U 7 
£- Lc; (j^Uj Iti AjTi/'f' (7 
foJynjjbc^ ^fUcl^U) tjrfcL- ijX 

bu b>Gf 2_li*£ 


L /Vl 7 -^ f* J Av l£^ < ^ l>(/2rC-^ 

r% , i * x " ~ 4 

^"Z/0>r l7: 20-8^ ^ ^ Uf ^ C i7 

Jcj)j (jftjjltJ 1 

/*fiS-tjt 2~fft k>; f \j»*\ 1(ivi/^i^i ^K>lT(^ 

: (Reflex action and Reflex Arc)(J" / (jvl/^Ud 
< v &? [fijf'jj Z'* f* 7 ^Ii *_-<■> 

4- c5j l/j^(3Aly>l(jAU ul* 


C326>- 











-<z-{J\s-jjj' l 6'j)\Jijf<L- ^4rJ s7c—f*^ \7 j>\ 

_<£_l 3 
- c- l~ \iyt Jctj s7<=—'/*( 7/j>j7.‘Jbjc J'f. 4 
-£_t 7jy^\i/iJ^}i7.b)7.(^jy7 .5 


> 


7. 


N 


i I f 

1 1 f 

■r 


(%. 


f 

I! 


JbjCJs/l ,i 

I 


\ 



iJbjCk ^/i 


(dL^)Jyy* 



l/yjv!^ :20.9 c/ 5 

Peripheral Nervous System (PNS)^L^(jf^J/f 

l£31 
































(Autonomic Nervous System (ANS) f Uz) ijfj l3o/ 

U*U-l£ 

. c/t 4^ i# cX^ &*/&*- f ifUW \Ujc~ ^ u^iJJ 
J>- Jl L-fJ*) l*>jt jifcj' \&)jjr t dy.jilf l &)jjr t - &> 

-ji&s 

:(Sense Organs) — 

Cf U A i^~v"— {J I b ij 'U ± <£l ^ / b>*J (j£ l y^* U? b U* U 

_<Z— dbl—Sijt 


- b-.U^dl^f :20.6(jyJ/ 

Sensed 



















.(328> 



















- -Jf I l j<‘ _'l - L(^/j 

■Jrjui 

jtiS/i 

ij£ c ui^iLf i 6/1(y-^ 

i/^L^Z.—/LtkS^fvi^L 1 

-ji%C^&»\j+£L 

2—b zC&{?<£—{Jlfr^ ig-L$ 2~yi I <z-~ ijy^i 1 (JvZ ^ITj) 

(—(./? UZ—Ly ZlZ_. 2fC Lacrymal glands I 

\ U-^Z^ConjuctivabJl^0^f-^>' , y^--L^_j U^/j IiZZL U- 

^(X4>'iKfc 


cJj> U-Zl/T j Ol :20.10 


omea 










































l jui 

ifjlJ j *-Uj (retina) ^S’ojs j)\ (Choroid)9V $s/t (Sclera) ^*ejy t>)~c^ Jjf ij. 

C— fylS’&.jbcLjj)\c- (3 yi uj ie^/iJ)\[}y*cJ'jjJ^'?.~C r (3 IkC^aJS c-y 

-<£_ $ 7 ^ U^I/jI(J U L* Stjfc— c- /CjIcJ^bI'JZcl- (Choroid)s-v J j/ c-yj/» j 1 sjj 

c * ** ^ •* t ^ *+ y ** 


?c- U^V; »jy Jj/ iJ bz£> (J U L* (X Jfc— c-/C) I LV: ifLr' 

cL.\s£-& il9X/ &/ 

j£(J^~(Jj^ (Pupil) (J^c? c itt/br' 

ij)f£-\s£-j2L)£~J' \< 



JlsJjj*j/T()Ul:20.1lJ& 

i//j)l(Rods)ifjlj (Jy* (j^l^ (j£ (Retina) 9jy (3^>' ( lT/( 

{S'lJjZ i/^fj^OJj~ * c/f ^yitJfls^£iJ)jij~)iJ)U-iJ$ 2L»f (cones) 


C330>- 













jf*\ ijj b-1 ?'jfyj(ftjCj?jt ^iii/ljl 2-yi fb Jc^\ jt Jl icf 1 ^ 

ifL- VZL Zl i_ » 

f 1-2—yz jZs j^ijff/jjliJ'jb jt f’sis 

♦ ** V V H ♦ V M V 

tis-fOi jL>t-JUy (Fovea) 

- jt 2 £Jjo’ fit* VLsLofiijrfl/. 

J£ lpXl/<dZ i/L l> i/bjl L-Siijy'fl f/j)li i /jb£ ;r £-J2Ljjj 

f f (R\ind Spot) 

J l/^J: Chsl&lMbtLjt-j!*- 1 & k/i 1<£ ^7 

♦• ♦♦ M ^ £ * ♦» ♦♦ ** 

J\)J^J*L 

-<^_lrUuC 
6 ♦ 

o-.A/(jT^ta* j/^<^ Ju £^»—fijf ij& (JUvjZI 

(jU(jl Jf (jl^(J^Zz7(Aqueous humour) 
-iJtZL (vitreous humour)c^.A(J.U l*>f}X^JU 

i/r/rju 5 ' 

Ac^O- .,0"--'—~j.'.‘,~'\j^.' .f 1 1 '' A~ 

♦ •* ** L ** 

(j^Ujy^ (Jbj Jj^l%y(J^lV£/ L^viZl^-^vy 

Z—y c7aij~ z_i (7^JuTij^yC c/ih)(jz?i 

(}>? tjfSd 1 U ^ - <£-1* If L (j> Zl £/ bZ /1 J )£- *Jj{jy4/tJ >j f. lj L 

i ♦ 6 • *** ^ ^ 

7 hi^y./} jvj * *—c yA_< /Zl J>^20.8 (JZ/ - 

?Zl £"f>j vZuJ u 











V - 

' f > 


jK^ai ^ f)> j>\ \ 3 Ui 

- £_ L~ \?yt itf i ^ \js l<£~ 3 lf>? f^< jL£ 2ff3/2£. 33 j> tjTf, ^ ._^>-<£_ 

l/I lT<=—>-<£_ t"lf-^ 0-^ Utfi Ud<£_ 3^ »->p c^.y/ j3o V 2f£j £LiS*-c/ 

~J1 %£ (Accomodation of the eye) (jv ^ff 'iVc^lT 

S& /u 1 ~ v ~ ■ ** 

\sL £5\f'bblc/JbtC^T ^ lX 

** •* * V 

^L-b.y^y/^W 2 ' 

lTL/" 

^efjW/W^o.nJ 0 X (MYOPIA)J/Lc/X Ui/L^ 3 (AXX 
A—#L <c_fo? (jVi^ itfi fcX I AfX U <2l \J* j 'cL\Jl JL jt 

L~If UcJLo*/^fcTjAfl tJjjy*^L Si 1 — fj^fj^tJ'Li^{}yiejij 

(_^ Ir U1/4 lk^( (/*)“— c,a££L h<L If ^ J fc>0 


-1^ ^ (j£ Cfa hi J<£l/A^ 
/Lj/r/jicr 

-t*t/{j!:CfjZlJ l 3J{j~J 


'■ZLr' 


2£_ (J^ J^J'L Jj- %C (Hypcrrnctropia) {jf^Jv/j^J'L Jt 3 </^(jy>yfL^< [$~) ?3 1 

A^32) - 











" L *•* L ~~ •* V w 

lfs?i S i/l-tf- &X fS C-'J* 

-<£_ (L. izJ U 

6 ^ •• ✓ ♦♦ *+ 

(j/P s ><//£> 

fa (fSdt (j^O-f- t* tT 5 — 

lA-f- L“tf 1^ ijj^ j>j fyi 
L [/L^ ^(Presbyopia) 

£ ♦ »♦ M 

I4 (j j>j/iJj b(jbL wT l/ 

y U^Z^yi(^- 5 ^ 21 — 

(C ataract) >±f\) UjCs^ U (3-tf J^tT^y 

jiir^ Jr^4f/ L uJI^/lT 

-<£_ \Zj^2—yitL.f 

£ ♦ ♦« M 

k-^^/^^Oil^'^ITUt^CEye surgeon) Jj\7.£~£I l;l/J> '-2Q.9\Sf/ 

l (Cornea Grafting)(Jb //.j< 

£</>»X(v.tf2Lif ^ ( (3>? (X^<^ 

^jiSM <L JL f If Usyf i(J^ T(J^XJ ^v>* \<Lc£ 6 -i<L'<^/ 

fl/Ltf s£ Ib /^/j t^j£/Tffcl$li<C-^iJi/4 (jv c <£- 1 * If L K) j£ 

- l£ 2^X <£ 1 

<333) - 






















(Diabetic Retinopathy) X**D J^'lj /i /*<£- JlfXjl# (Xc/1^ 1 1# X X*X 

(J.U > JftZ— c^j<L- Jxl t XiXli bi_lf Jl X XX\/-£_ U XL <£L>*L^_ 

Xj/UAyX'f- ^ b& X ^ * XX^X X-<£- G»—> XX c—-\fyi X^X 

Xu ^yyXxxX (/‘f u^XXzijy 

- X If X& ^ Xt 3 \/. <J l' (V itrec tomy) (/ yXXb 

:(Astigmatism)ccX/^ XX 

^XX-^-lr I^X^-- biLy XXy Xu^X^XXX-^Xb 5 -^ 

(J^jWXXX*-X zXs^X^ XXXX l^yX/y f 1^X—^ t> X^' 1 1 

- <^_ X if XX^~^ X- 5 *"* 

Irlf I ^ U>>*( (X*^ (XXX i<X (j/X% X y^JL^ 45*^40 

XfX^ lk Xl XX^-XX"ifcXlMjX'-X ZX (Glaucoma) ^A'XX I# l/*-<f- 

^ Xx ( tlf* X *&/£ ^[Lf )X/T^ X?» Xx'-X jXX X^X' 

-^XXX^X>?X^^XXl(;^b^Xlf XZi^-jC-j^X^G^XXl/'db^d-'f- 

(Colour blindness) X-X/OX^l^Xj^X^ilX^X^-X 

_ iXXxD/X j^ j X ji * XaX^X XX- X*Xb* XX - ii^X 3y*3 t 

->u<x^ x X. ^vx^XygiXxXr 

z~^X^bxX _XjU’^c^bjX X^uXz^f 

XX^b?X<^<iX(^' , i3XzL(3^ij>bxX X-^ifX^XyXxXuXGX 

-k'x^XX^^X^X 

jltfjfr&l/J' (XX*X_(Boric solution)XXXyL jl'—’^XlJy^X^X 

-( 334 ) -— 











£ 1 'CJ’U'^ L2— /j*\ f/.)lJj3^ij£ ^/O&XltJ^sJ' I '-20.10ijJyS 

— Zl-51 




_w^_C£>?c £[pXI 

:^J [>Jjyn 

*£^&i/ji:(yjFsj8jljijZiJ)jiJ~j.l 
- dL > (Xij. 2 
jy^T^(k^(>8 ufiJ)j)£.3 

- Z-rficL- (J L t-J Uj?/*jj (G l f\jt A 

-^j^^Srs/ (TV)uy>^J?s,'05:-5 

- &y$s c—tiJrsi&f.j/C .< 6 

:(EAR)c^ 


^./.^C :20.11 


___11_t 


ffjy 


fa if 


^ 3*^. 


r^J3 
"cJlf jj7>*( 



V& 

Jlj/lf.jl^l :20.14 




















b i fZvfc if(J <c- iF^s ij L* ijP) I (pinna) J>f i& & ijr^v ij ^ 

- Jl %£ (Cartilag ^ b? 




ij t 3^ l^L- b ^^J ijz w-> b l/ij i* (j^C^ ij t 

lf‘ c^v-5 * (T ympanum) bx/ tfij £- J lU lts£ if‘ c^f. ij ^iP)~ *£_ (}> ij 

(Eustachian Canal) J l' d^|bbL/%- bh vbj 1 j i 

-y—jP/ij) i^fs Ij<L 1 

y*C~dibb(J>Zl (J^>*( 

bf <y?C- Jbyd <^T (Endolymph) dl b? 

-O? <2^T (Perilymph) 


b^H l/VJ U s—yu^/ttjZ (J r' 


l/P op - i£ (S acculus) l/ 4Tbv* < (Utriculus) l/ 4TJ-/V <±^ ^ b;Zl ij (j^>* ( 
b .rb b j by^b b <dd c/ 4T bb?- <£_ b? I *7. <z~ ijil L* I/b y b u-b^ 

-Jj-3„ ,} ^J~ <P-jj l/s./ijjl3dP j lb I J’P'Pjh I J b t U> y b b_V- ££" (C ochlea) 

sb ,jP}C/)l jO L* 1/abb J'L^ b i ty^c^C/^vbyjjy <=d 

(Jv b«d b? I bdv L* (b c^bb<£_ Z^j<£. JifP- ij ^ 

- Jl Z_ If 2_ JfP/ijfX 1 fy 6/^fj ),/)&b jC (y? ^ l> 


Xj336>- 













-'■£ r f y 

Zl ij I4_ It If 1 — ^jJ^S 4 L c j 64jZl ij l* (jO'/VZ y^S^ } c • ci ^"4 ^ 

/j)yjlj fo? (J^T^Zl (Jv l$Zl j iZl J U .Z VJI t/lP> l/^f-t* ^ ^ 

-f - iX ■-> (3 z ; ( /^4 d* &/>Sj’Jd 1 

(jPl :^_r y 

(X(j jiy U- <l4 jtf/ijj G^J u 4 (^ tJ^j£) L 4 4 ^ ^J'fj^J/'J/yjjC 

?(j4- <~- C^£-j)jCjt tjj l)/. 

(Car 4/41 (Sea sickness) 4/(jZi>“' (air sickness) 4/1^ Isa/j/Jij*^ 

?^l4^l^4*-ld4>74^ J l^44?sickness) 

'■^zJ’lj?if(J& / 

t* U >? 4"'kw ^ IT* I l/^- 4tfl4^ear buds k/4 I rVj44 b 4 (J~ (j14". 1 

tjZ^ 4!f 14*444014444/4" 

- 4ut/&i^^ //> 

_4" tjP.j<z— -jf\)<L £iJ'l^!^Ul?iJlf()^jjj^ltjl(J^v/^lJL-lf'lfj.3 
J i d^444-<£- 1 /( '^^cC^U" 4.k^_/<40& 40 % .4 

- 4/14/4 0441/114< (Hearing aid) 

-<£_l4lf iJl4^/l^(3!i4d4/lZ^4 lf-tf(4b4l/i/~//4.5 

:(Nose)»-/tL* 

4^4 4 S\jt 4L<^ f/4 tA^ 4 4 4-f- r^cAlib 4/Ji, *4t 

4337) - 









S (Olfactory epithelium) f^iS^A M U~ A?. A A ■- Jj i-J-£ A A'£ L% 

^^^AAy S 2-If 2_l ij^Ay A^- J* 

- df Z_ ^A'J/A by Zl [SydA^jA by Pi- Jl 2 l~j tj *7. <z- (Olfactory nerve) 
-<£_(jlf<^»*lZlt_/t^L-^Jlrr i^bAsiA J: A\Jl'Ab<zf-c:-Z£- 
i}A^ af 'AA}A^<{j^’L r )'iAA[jyd\yj‘) :, i}A-/yUj t l~^yAA^dcivJ^'. 

Jif k^> i£(Jy J* &J^Sd d(~ t* if l \£&fA/A by A ^Zy^j'vjZl j)yj 

/us/Js^l-^Aj^Sdir'Ut-A^i 


? jA~^~ $»fy^yy^yAfA: 


:Z^ 


?4u t/l/)Z_ d* </b^ _/l; ^ l&if/i 
vjh(Zy_(3^_ AytijA/AAi 
- -/A^AlA I/y<Z.(ZL(J^_lf>f(j5 l _/t^lf 1^1 j&A 

'■ (Tongue) dp 

21 If Z_ L jt ^j^SAAj\y tj6d\'^ A[fL Ai^y^AA 13 d L J 
(/L^_ fc* iifjZsL 1 ^ Aifjfij i jyr- cZ Z- If L ji cK/pv d P*- ^ 

_^f if Z_ AS/AAiAy.ijy/yijAAis.yi+^f:i* 




r^i-« ljyjlcJL;:20.15j^ 
(338) - 
















2LIJ 

L~lf L 2L i iZl fy Jy^v > iZl frtf t/Lt LbV 

JIJ 2LI j •>*-<£_ SLljy^ fjJ^S 

♦* ♦ V V *♦ *? 



:20.12 (J^/ 

-c^L^A^ Ij&'ljtiJbJ— \?{}[£/}£^f't£s))2-.[d' 


:(The Skin)Jf 

Jbi— 

2—J'iJ y r^ftJjy/j)lijJ > ‘jjj‘)lj‘^s£)J‘7^~iJj. 2si2si<k!!LiJ‘7l<£-ls£s ;Jf 
_ <L U £_ L Jyy L^^lf i£ 


^L/Juil^> :£L^ 
-^l>r^J.Iy^l ^_Xlvj? b^J^L^LlJf 


:^>*l^7(jjjf 

(Antiseptic) £/b b)/^j ~^£1 i/j-£- C&tf <J^ A>-i 

_4^yb 

~^tj7.jc^/fijb)liJyilPitj£iJj\('iJ^iJ^\f\. 2 
AJ339) - 


Final 













-'4-1*^■/ / bl)2x4&l Jlj/jlfc- JJ((i> .5 
-joK£j^/.A^jL r ' .l/xT ^.6 




-2&ft£-Jjb'> I 
.1 

_ tJ/ L (J-^-V t -2 

:II 

£_l~if L/jl^yfJUf^y^L .1 
t*Ul/d^vtjl/;/^b i ( .2 
-^L“ifl^^l(/%yurlP .3 

:III 


^ Y4> sjt jfy (a 

(yv/^i.i 

oCii i isJj&iS jy>(b 

C^/bV.2 

Jl^VU^U^(c 

dri^.3 


C^Ol^U.4 

U^lj U-*^ (e 


[/iP^tj l jjjI(J U~? (f 

JiJ^fs.6 

j Kb < k^ (jy - (g 



Xj340>- 







:IV 

3sj* (j 1*2— j> b ij*j b (j L'.l 

Ir'Jj&J :V 

.gbjjfr»lS/ ?Jj: rbiAli .1 

.3 

^ ijfiXk lief 1 ?f- t* £ b^Lj^J^Xj A 

2C<zC\J)tf .5 
.6 

II-^ 

: I 

-2 Ju .1 

jAb(J>t_J(/^(<£l^/lj .3 

:II 

-<c_ l"Aj ;Iy^« 2t 0\/jA .2 -^ L“If 6yC -1 
j&ti ^\M\£-^JlC£-^c^^S^?&b'Mftf^(A6sC0\,b .3 

l>b» :III 
ijl^AjibjlbA A 
A 3 

( $ (3 I f US \$f) JXi . 5 

-^?cL:IV 

-C34?>. 







- L'Zl jb\Ji<L- <hCd (Meninges) u~ . 3 

i%.5 

JisJ’/i&'fiS-2 Jly^S £lo(jlAl 

«* ♦ 

(a l /\-1 

(b /fl/.2 

(d ^(J^.4 

bCf'p/iJjGdf* (e t/*J^ k.5 

III-^ 

-L‘Zl^J:I 
~d^L -icrV^tfi^ :ii 

zd)y vAJ UVf I "ijl tL.yiiJPbjt Z—JJ ,/'d J fr^i-^s . 1 

L 

-(342) -— 







J l^Zl <Z—J6 . 3 
-<^J 7yt)j)jt\j (<£l JC.4 


(a 

(b 

i_/t (c 
(d 


:III 

>*7.2 

c^>{/iJ(j/^.3 

:IV 

Jz>JV j>J Uz> U>>* I . 1 


iijlAl 

2f 1 ( -2 

C^if ?o^r J. 3 

- (j^>* ( .4 

-^UJV^^lT4Lu.5 


:VI 

(J|^(3L4.2 tJ'\}[j))*'iSJ'\ (JU4.1 


☆☆☆ 







21:^1 
♦ ♦ 

(Heridity)c^U> 

_ iji 

jif i ® 

-Zl• 

lT(/ ( -^ ^iTu^Jut Ji/'iA ifi/l/& ^/jA l r t 

c/jJbt r i^t B J,^Ul / J’S^^J^ Gi/L J^L Jl; Jjjb 

J'lJjf'^lfy^iJ^jjliL'-<£ /{Jl^dd \S(siZsf.hyt^\d*£- iJj b-bb£_1 1}/ 

lAJ^ j ^ ^ ul i^A^dC^d^d" 

jt J%. t-'>^ z?'J'&- L L£ ^ iJ b^ I i-Jr (Jy 8>fV I (J l/* 

ijjA ttf m ji\>j>\p\pLj> £j,LfL d fSiA-'^. ^J<Sf i>l~ b<kj<Lf 

tftj} j>\ uf- v iy yJ ^l yZ ^ i^zl i-Xi/j - '-r ,y ^ 

hi S^ d 1y l^Zl ij'L,£- It U LrG J (y* cb (j^- 

_^;ui 

-C344) - 












Z_ I(Jl^<c- i}yi ij¥ S (J-vU’U \^<z— jJh 

iSbi-ZjljS 1 ^ <C II ^ t IjfJ—b 

\ZpsL-J )£- (Genetics) i^LL£ y #Zl^i)lyj'l/(yL Jt 2—J'ijZ~ A /jdJ’(L 

iSiJjtf&iJlj i_y jt (JijU'lfj?£-i/\Zo>iS L> (Genetics) l/^-l Jft 

&> . 

U^'~ lr If US^9> IT L Kyy*l/!v» b i£>(f i^L/j (j£ (/'•£_ £/ £m (jc^£Uv 



(1822-1884) 

y^jlAI <L iJfUsi U; jt JlX&dU^/Sul^ut 1822(3 M 22 J>x 

(Brunn)^-^X^(j’ylf if ' | 

(pisum J)jJ ZL i— *Jb\f if j /*<£_ 

„ ♦ 

~zCc^l f.<£- ij^±>&>s sativum) 

Jr JisUk/f.tCCi/jt 1856^1/JJ<L J3x 

jTlJl 1866^^3^l^O^(>^yjU(/^L/ J^ ai.ij* 

if/ (jy* tv I^Zl (J^> if lo <J,'IAmzJ— J3>*i^ ^ ^JTJL 2L 

ifjy^lfl VVJ L £_V f* 1^ t jt eH^[Jj:\ ^ {? l>_y lV 0 23- 1 /U £_ G 

-(3lh^bji^(J'l(ji 1884(3v/?(ji(/l^il(3^JyG^jL/* 

v4 (4^l)(jSo (3iyy?f((/v?)(JvvV^i/i cl^y <yf (j£ 1900 /"ifJy>* 

L£i__(Jy'L ifJH vjy vAr? U isvGji—C^A' i )i/vl-£ 

J^ ( 2l J W 

- lXs< lr<=_~ ^ L f.ZLj^y [ J j>*i_ (Bateson) cT* 
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:^L 

-^(pisum sativum) 

** ♦ *• ^ 


ijtZ —yO^L^l/U*U<£! :H, 





-jif^ijiij'i)' y^— 

** ** V x 

Jj^'lsijZjJff'tr-(}[/lij^fl .1 
^ [/> Pj> I ^ i>jv tfij I .2 
(jl" Sz^ B) .3 

-<^_(j^lf (JijS'vvL^ 
-OjlZ—bity^ft)) .4 
j[^b) .5 

-<£_ (Jk/j IvliTo/?jL^Uc(JyJvl tjr^ei . 6 


tZJ'&ljLjl&Cf :21.2(JP 


Z-xL.. 


-ijt z£.^ ^ ^ ^f^'S:/. ^ ^ ^ 


?u/-JZ ijj) U?CT<VJ: £L j" 


- L-'jjvJy.; j i ^jx^hs^ &/. (J^-jy 

^5 (Jr^ <L~ (J'L^'f v/ y Jy£ uTi ^ ^r'U: 2 1.2 (/// 
^‘ (j^— &y£s£Ljjjt 

. 2 C/u- ^ ^ JoV^- 
































js I ^bXyijt^ IfX'SX UbaX ^ L f..X j 1 

^ IfX) Id^v X ^j\jZ\ef L -Jlj\)^)t£~ £ fbsiS^Xd^ iX'f. I 

-Ol2-x 

^ \fX) U£*ii JJUjk(aB> 
y^jibjj _ ^ 1 *Xj U£*i ) SXjX (b 



vj ij^ (J< i_ >_✓ ( \XzXj/s <i—iV k Js'eL-yi L~l lb XiJ^-21 .3: \$f/ 
-tzfj'isiX'^XU^lX*lJ^^y > XXjX^X < ?tJj! (J 'Cc- 

** 


M 


XX 



\Ssi 

M 

ju/Jk 

l 


X 

iJJ 

jSrg 

2 



XbJi/ 

J/ 

i/y§ 

3 



jX 

++ 

jXt 

Jkgw>uL* 

4 



SJJ 

X 

J’ys'j*' 

5 



vu> 

*9 

<* 

tzJ-l'ifd* 

6 



(js)l 

}■ 


7 



jj i^*l^u/jU?*iik^ XX^X'S^bXUij If2_J v>*-L/^ 

t-J <7 L (J1^ jkiV 1 £y ^ vi I l^il /£*-<£_ lk 

♦♦ y — [***** V V ♦♦ M ♦ H £ * 

W_ iV <£1 £-2* >3kjy 'JiPX ^ Ui^ U^*ii t_i*(J.(jk J >£*_ 9y/i wX 1^ ^ 

X^X^Jzfi'&XX^ ‘if )IiX^”XJ'LX 

* ** ** *• *• V 

- (^7 Z-i^iVy^Zl 
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Ji** 

J It il/l t£> U/f L yy<- 2fC ^ £> Uf<j </?£ i- t£> < ij d»t » 

_y£~ Jy£ £✓/v ■f>dt't— l/*- (3 t d dj ><£■<— ^ d—y^y >y4_.>y X y^r-* * i— 

« )dd , ' t3 £~*— 3 i£-y£- ^yZl 

£~yiy)\L- Jy? 

J$£Ljj:£Lo»££ 

~<L—/zts vX/ d \S L~£_ It U L j X- j<£_- U-d^y (jVy~ JL^_j 
fX""J^yJt/LLy £/<=-- J^y^£^(Jy>>Li^ J>>* 

LF-li_i/l<<-£. 

-La/I/ (First Fillial Generation) 

^>-i j d> XXal jGJL ifj 4< u^y-^y S£fi<L jsjtfslj 

-LI U~^yS 3:lX^yX^yjlXjli_<iy^yXy£/*^/i_( 1 /l 
-L^I/(Second fillial generation)(J^^^jjLF-2^(i~ J>£* 

cXlf 3:1 jt <y F-2<<U^XLXl>X U^XvL ./<< £J<L J >>* 

- < l y l yXft/i *- X ? 1 & &tf ij d~ 

:&l 
♦ ♦♦ 

2.C s j *yfy■$ )*£- £L J b t>jj(sjj ~: (Jy> X 

** ~ <, — •* •£*+ ~ ~ — 

£~{}yi&b£—d -&X 

(jS'JvL (b (jX/(a 

_ lriV3X(Jri£lJ<(j”( tjjtz-' db*y£. Jy£»_XL• jX’Xa 
J(yXJy£ X ^jy (J' l/L_y<jj nsjtz— d b «y>X J- 5 ^ X ->y iJjL: J/2A (b 

L~iVX J> L 

<=—jL/X 2 _bv s.’L <j£ (Jyk/jl cLjjj : (Fertilization)^ OL X 

- < dC[S J) b L IX ^ X/L ->:zj b L 
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c.Uy4u>/l \/L l/LIjC/J jix 
LJij&ijjfjy'ljftzL L ^^jmh'^LheL L 

sjjjjif^LJ'd. L L L ■ 

j)l[f)b£)l LL 3 C £_y^_yf F-l jt ^if.Lb'fe-^L U»£ 

Jj z^tJ2>B3lkL J 3 J 3 1 L 3 I jt ij^ F-2/L Jy>,>Ai_y / F-l Jbf-iji ZfCjjy'lL Jj zh, 

* * ^ V V H ^ ** * 

Lj}\Zs\L J >>*_<£_ ty^ i^iyji^vs^y F-i z_y(^W_yy 

- 4i_ Lv^J^i>3c^ >y i l£ivif 

yyi/tv* jy<^^ Uy^j Uy> jZI c^^uTl ’ ’l/L (J'i hi l Ly~y ^ c/ ^ & 1 J >y 

2—3ij*' ]^Ji^^3^>Z^i^lJy^3333lL^^fi^iLl?lL \e2—{J?\sLj 
‘ L L~ If 1/eJy 1 ^ W^i/ 1 ( [~£_l~y*-> j^vy I i/yy I ^ I2>y (wJTi <j£ ^y (y Zl j U£*y ZL 
ii-OU'Uyr-L^ 2£y>y*bj<£lo®^wXl^jyF-i J>y 

^y^y Zl (^ UH ^y t_XL Z_. U l>Cyy ly L L^jZj U* l*y 7 ^_y Z_ 

<4?l ®yv f>y* l bZ3zy tjTl/j by(ly,£_y wZl>y (Zl V j yy f >y (V £-^ (u yy 

_ lyCvy i ^jj i_Jy &L L*y^ Uyj^ 

L >yy ^F-2 

”f\J\ ZL c/Lb 2_ (Punnet) ^y ZZ ^ 

-L# Z-"(Punnet square)''£// 
yj’U? £/fcZl i»i£>(<Z. ^Uy^L^ <^/*ui2y 
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Lb: 

T 

t 

T 

IT 

Tt 


i/y 

Lyy 

M 

t 

Tt 

tt 


i/y 


















phenotypic Ratio=3:1 

Genotypic Ratio=l :2:1 
:(Dihybrid Cross) i»iC^U/f*L J* j 

IbSlf j 11)1 j Jj'/<z~ Ui> i£> I tj»{ 2_ b w i_ J 

oPF- 2 y 2 ^Zl YA^££^y^iL^bjHl/ 

9:3:3:l^—)y<2l('l^hlfo*~ 

( i-2) )<o_ ^y £_i (2__ h J>4 \j/ (a 

(J 0 (3u*vj)<i_jy£_^(2^ho*-^>i^'(b 
(J^ j \sj> )<— jj 2_ o 1 -^-^ C-a (c 

iV 9=^—>y £_.i-i2_ b j-^y* 6/ 


2_b; 

TR 

Tr 

tR 

tr 

TR 


TTRR 

TTRr 

,TtRR 

* 

TtRr 






** 

Tr 


TTRr 

TTrr 

^Ft£r 

Ttrr 




/ 


tR 

* 

TtRR 


ttRR 

ttRr 




] . 

X + 

tr 

1 

JtRf 

.Ttrr 

tfcr' 

ttrr 


iV3=^jy£-^*2^hj>^>‘^' 
i^r 3 =<l~ ^y Vc<| 2_ h J>4 6/ 
^ i =^_ .’2 2_ 9 jy4^> 

9:3:3:l=>yf 0(j 

j*cy>4't' A J^ 

(Law of Segregation)o*y 1» • 1 

(Law of Independent Assortment) o'y^J^^'^’b* L2 
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t l^Jl5£iS& ^3i<L~ iffiSJ d budl 

J i*b >y^) y IT^/I l/*-<£- t* U <L- Vvy* bb^jdl ^3/* J?b j .-Xl (jrL Z_y? 

l~ If l/lf^y l? lT 

-:^yi?l^(X&uJ^L/1.2 

t/L(^/t Z-lf JjLvAjjU L/ L vvy* b b-* j<£l Uj jZI JtP'SJ i*b j 

- Z~ If ^ i^V iJ~ C/K/^ dy^6 b 2— If <-—■ (J- ^ ^b <^L 

fj,l&l %ViJljjjl (3:1) G'i-U&l XVlA wT l/iH-r' 

-L^^^/jK5-^b^(9:3:3:l) 

^T^Jj 2_b 2_.tf i> i£>< (ilt'VjZl (J^y jj ; (Hybrid)cH7i^ .1 

-(*/? ^T (Hybridisation)^yi^i^vy^y^i— 

y^yL^y <L- b3s?(J^i i> u& <Zl j^y 2_ bi£y £> u?\j^ - : >y? ^ jV* .2 

i> l£>b£l J^y L-b£j\2*ify^3[frs) (Dihybrid)- 

-i£^X0ijyL^b 

(Genes) {JT^'j?. »_£bL- bl —/Q IT-jG* U£*wZl lS^UTL : (Alleles) \Jf^ < .4 

-L^^ij^bG^l 

-<£- L~ If L L (allel) (J~U (gene)c^U ^ f fy^yCXL yLocus)^^ .5 

-^Homologous ChromosomesX/1 vVjyO’’^-^.6 

- {jjj l \$f))J) I (Jb> kjTi, \j^jy A ;J'J‘ [/ 

(S/i li? (j^yf^Zl flv^l Jyf iGUlf t_XL: (Phenotype)^l A y£ .7 

- ^ l~ If Lr^- ^ Ttl Tt/J 1^ I (jL,»y <£>* J>- lU 
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ji‘ TT/i1 ~/XvT( X^2^j U‘U : (Genotype)^ 8 

- ttX_ _>y i t tX_ _>y £_ -> i iX I? 

♦ ♦ ^ » ? 

^fr^So' J~ i/jWX' dyyr_:(Homozygous ConditionX/^JrV.9 
(_/ 'jPijy^yi X j 3lTTZLLd[/}\& iJj£ y X(genes) J^'ij l/X 

- iriXX^-^ l/X ovy (\.t)y^y.j> lr iVX >5 bo i 

XXv~ LX^XXXrV-: (Heterozygous Condition)c^U(jXc.j > X : *10 

l~ ii/Xb I \J‘£\hjc?\, if > I\p/£/{JfL T't^Xj l/jlfl?* (genes) 

XX. J>>* 

XX^XX’-^u^X^XX l)& 

JLzCzCiyirioJ[/tfl;J>S 

iCj(/lkjT(<£_- (j£ (JL^y?U?^ljl£>l I— a£^<c^ 

-<£_ t" U l/" (Incomplete dominance) d^X^* 
(Four ’o’ clock plant) bV i_ (Carl Correns)iXX Jvl^ c/>? 

4 M / H / ♦ 

Isf iJ'r'Vy*: w-l/X^ ^X^'^X'XZlXlX XX ‘/\ ij^bi^y (Mirabilis jalapa) 

($jt \Y F l-l/ku^l^ (WW) b oMjf'jfr <>v/ (RR)^y Lj> uM 

♦ 

- ijj! t (<£l XX^lX tz^iy/j) C—->y X. 

^-fyC Xl.XX'b (XJ^y b (jVy~ X /jt X""* F-l c^Zl jVr^fZl U C 

- ^X XXX_ b (jVy~ (j U&1_. ^y ^ lXX lX F-1jX_^ ^ L X 

-X 

JjjyF-l ,_✓>>X*XCvj<-X^ yr^X-’-’^ ^0^ i3X 
uMb/£g<->i £ (O'd&JijiUx XXXX X^* F- 2 JXX XXx^X 

^-^X^XX^lXc^ 1:2:1 2_b <L~\> jVy^(ji/f^_jy <Xb 

•* * V ** V ♦ V 

Rj352>. 







-(/1:2:1^, 


J^Fl- 

uK*F2- 


'llU- 3:1 Jj%fc/~-em, jv^fw- 

- \j l^i<Jis > && \i/Ajsj:^/sL ^ £ 
R=vy* I I^Jy£<£l i-iS £//■ 
W=vyf^j42ljL> 
J^=bJl)bJs£t//'(J^lrxbJl)bJy£>i : ^iJ^lp 
R x W 

<£-y \/ 


S;h? 

RR RW RW WW [^-jbJ-bi)4^l^6^2<i/\] 


Phenotype Ratio: l:2:l(^->y2_kJy£>«^lvy(Jl/2f£//l) 
Genotype Ratio: 1:2; l(^>y 1 vjI(Ji/ 2 ‘ 6 /l/^ l) 

Genotypes:RW^IRW 

£-yv:R>yw 


JV^* 



R 

W 

R 

RR 

RW 


t/ 

Juf 

W 

RW 

WW 


(jl/ 



bCJl/W Jr^ ^oiy G'fVl 
^^1^3 iSf^ i/* tJ'^y (jyirZl cT 

(ww)ciy/ijyy J*vy>Yj4 >y (RR) ^ 
LJjij/ (rw )jt ^ bj £;> Lv y ^ 
£ (jVy~^. i-iS (3 j/i3j^ y? ^ tftjt 2 — /U^b (W) tjj 
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(DNA-The basis of heredity) 


(J^ (Jr^k—/(/ vj(2sjL :21.4J^ 


oH* 


j&Jt 



1 



2 



3 



4 



5 


Z - ^Tb> v j<£l _V* &1/L/.J 1 &/<$£ (jjJ/j<£l>L : 21.5 (JzC' 

<£<C 

sk\)/L ££ , j3Ld.Jis4>jj<££fi fzL<C <L>f ' j£ 

- df^J-i>\$i'f/^j)<L -(^Llj(Red ink)(j"‘U6/"«i/A-XL4^ 


?<^_t*— I^AC_^^^jJ^SC_^voJL :£L r" 


tSsMBUk**? 

/lioi 


r^ii’^- v,‘ -■-■ 


c^Uefs^/ :21.3j^ 
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J, 

G'^ly Ji t'J/jL >J\ 

>v ^ 

(J• 1/ ZlUo ijt ijt |f/i£ X?i£ £- t'f/ 

L (Chromatin) (yVjyQ—h <*£y c^-iy 

lr If LI Ju ^c/p^y^ 

c/Ji 




o-^(J~ * iC-y^ ; 21.6(J’A/' 

- i —A^y - 1 £j£/j jrtJjs 12*fi!> \Z>i$yj? 

tytbi<z-~2LiJjir*jjfj Jy'jJ/? ~ ci~ fo? k <=- jAy ufe y* I cfiis 
c— (Centromere)^ /if (J"> A P*jAj Av-^_ IrU l/" (Chromatids)^ > C“^yO^%- 
tZLcL-^-tL. cA jy p£ ^ ly (X/j>y*jyC 

v U* U c/^ - <£_to* b-. ^ (Genes_) J^'Js < (j£o J)j 1/ J lyy? cflJj- J% 2—■>? 

siS (Genes) U^-Uj! ^sC^ISy 

- &W If U [J 9 ^^ (J U> i<^. ^/l y? l 

,J ly (A il h i£v LaA 1 wife vA b (/^Tj j 

Jp/c^l (Genetic) 

;yY DNAjA-cA, :21.5 







































>y (James Watson )ef J bO^U l ^^(JL/' 1 
1953 L- (Francis crick 

^L<£l 

vjtV* ^ <L jjf'L 1 /b ly^fiyi J'-y^ 1 962 
(Double helix model of cf (J j 

lvl^> IG c/ 7^‘ 6 ly (Jl— c/ 0 >■?— l/li* DN A) 
(jj-O? W>jyi(j^b/^y^tJ‘L<zL- 

f if l/li- U(j>v L ^ I i^£Lu£^c/ 

Zl <i_c//-6 (polynucleotide) ^ Vx?j£ (j L jP. ^X} jt <L~ 0<L~ c— 0 J j 

t yzbitz~fiy?l£j?i)& / lJis VxfjCr - fry: ^OK ^ (fu~ji-'->^ t ijkfjc ij L r 

(Nitrogenous base) (J^3^>/'i *(3 A (J 63 xOp 'li l (Ji( 1^_ 

^-yT ^ SX~^r' (C 5 H 10 O 5 Pentose Sugar)y^3*jTf1/ 

<i_ vTv b <l~/>) wJTLj? l~y bj Jr" ^I X^'ijXJ^O'^ b if * 1 l 5" i strand 

OJ 9 0‘^ ^ ■/» *-$ f OP? ^ 1^(JA> c9 1 (Nitrogen bases) c/ •* 0% 2—* 

-L$fixbjiS (Nitrogenbases )U ~0 > ' } /^~0* 'S/C ify* Ol (if? 

j ♦ ♦ ♦ 

(A)Adenine ofc j P* iPbj IJO^K-0? (Pyrimidines) J^X^Oj) * (Purines)^//*? 

(G)Guanine^(//d 

4f Ifj^ljl ^Xojl (T)Thyminec/f if A (QCytosinecCfV'f’lA.jj Jl/yAy 

z£~ (Complimentary base pairing) JL jP. Ox fU^l/L Jt 2—0 .{$jP. (G-CAA-T) 
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^ fetf JPjt & JfyboJ L 
^Replication of DNA)c<ypjjl_~c/(J^ 
^nj 1 [/^sJpjjL^yf fi<L-b 

jljZ'ifjrl iS^jt^&JJ l <L £- Jfb^^—J'iJ^bjltj U£* 

kyt&b <z£j> i u^-C - <L_ U tn 

t—\ j~ 

(/*J L~-<c_ 3* ^zc/;v S<^~ c[ (j)l—b L-b 
zC^zc^m S*— cf )i 

ifii/'k <£- <2- (?'))*t Jiy/ £ i ^^./ L >3 iS*— cf (Ji 
bf ^Ly^ Jr®A J^vifl (JUvj <£l (Bases) l/ •* 

Jf^»- Jt 2J ^A Jj ^jJ'jJ'iJ^'jLfrL 1 [j i_ £_ 

&_ c/ Ji 3t tort’ ^L 4- y^ Ji^if £_ 4- 

if ^ ^ c/J i J l ^ l~ if t ^ ^ u v ^ ^4f 

y^> IfiSy^ - e/f 

y v.ij) j L (i~^ l/<£_ (J"L<£_ 3-tf c^yy^t/i 1*1 (X^cy rrAjt <l~ cf (J i (2 
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-i Jl I^yub^j^^bij^dl 
iS yGy J^d^d- fc d~*y Jy^<z-~ d^'d— 

- £_ fc/jj,S vAs*'" b it jt ijj l? 



^ ! / "please say where you are" fl % ifj dj)f*zss} £-J ypT j’} 

£_ If [fJ 1 ^ "T"d7dlldy*d~ dUd 1 —* 2df 6/^lT "please stay where you are" 

l~ u J> tffVt#^ i^y 

if f"di^ ^lill ^r"(J^ (Base)b^t^^til (Gene)c// Ly^lf 1 

- i}y J bi \ ^‘J^ifd")^ <z— Ld'dr 6* &b if 6 J £ (S''J" J -£ 


:(Mutation)i js'sj? 

f (fd (jh i_y< jt ?l%\ L &>\s Sb"' d5 (dy')J' l (Gene) d^ 

•* / — ** ^ ♦♦ 
tfAdy£ Adft- drd* Ob yyjr ("*L dy y yzdy* -did— (Mutation)(jyy^A 

tjs'sjfdi}-d'6 , ’l—rtd~ '—t?y if (Bases) l/ ~dl c-dO^-^-cfa£ h/ d^r^ji l 

♦ 


lT 'U(5 ^f^dr de^yif iJ^— c/d^(J~ Jly t ^-dl 6j > / a d*f^ b d * ; H_r' 


Jy? 7 (Genes) d^'d-o€’^\f^Sd„^bjyi 2L If t—✓ I 
) c/^lf-lf (Factors)^* 1— \Jfef J^’-dr t*lf [fid-<z— Sfdbi/ 

(Johnson 

SJPy^Ljt L-yz<LsM<C f U»l 20^,/L<z_ ^uP’j&Lrfss 

jdi ifk-ifs (f^sj bi SJy'y^ d~ d^j(&-dl 2- — ^df- Vj^Xyby (/‘ wf*y 














- i}*i 1 Js&CL- iS'<^3 b i SJy'S 

l }?/if"3S lJ>j lj;2—yi<L.j£tjZ ^;J fi y^LCtfiJr'Sfi? I 

- ^ lriVc/%^ fe J ^ ( > i/i-vC £ cA/ ?. U^_ c/ J ^ 

: (DNA T echnology) (J.^ C-^_ 6 -> 

?uj C/-f- L~If L iPujt O^l/^ij:E~r 

(J.VC^* Jjf l>^ JlAfZl f^UTLl/lrIf £ J>y<kL 

~<C~ Lv If ifj If jt 6 (J ii^Zl 

(ji; L>/J^l 6=^ JlAl£ c Ur^jf U?0Ulf> vj£ J.V (/ 

-Ji£& & 

(J.VC^/" $\si?‘&l?y> dir {Jist &£[?■ {jJ* 

-Jj! cl. J—bijpj 

- 1 >9J>(^JS >it U lA<Zl J.y l/(]lfl>^ J>*;>>(f :21 .l{jJ/ 

^1 &/. t— cf (Jj jt Juj^-q)*<L 1 (J.VC^(Jlf l>Zl (jUr^ijT 

:(Genetic Engineering) 

<359) - 











if^Jj ^c—JffcJy* jjf[/L <£_ It U Ul;fV (gene) cfij~ #ICy£^ j J<Zl 

-<£_ fof/? y?9J lfJ*bijZ^P4—/))f[J\ 

:(DNA Finger print Technology) J.^C-C^y 

iflJtJl&l jt JytjJJC*' Jt?t>j£ t/lifi& 

(Forensic Science) l/V 

f/jt o»A jyir/^ i^,L 

jy it iS^ (J^vj 

. j><. (X J.JC& (}j?lj>/iiJ~ 

c •* ** ♦ ** 

y l* (ji (J.V I^La/ y^_ (J j 

j$-%L zl t/L ^ d 6 i 

Z—lA' i/jaJykZl cT^jhfoiJSfjPij cjlfeL-yi£C (<£_ fc* U UtJ lA" I £ 

Zl U-£Jy FZ— If— l-£ c/i/j-1b^* L? Je/1*0--AC cf?£-'cl (J--*-<t* If U# 

<ls£jZ jJ^jcI? 

-<f- Jjfv%L<£.Vyr 
(Cloning 

Jiii'M^lJ.VC^* j£lyy> 

♦ 

Z_J.> 0^ <=_■ (J"‘ *jTL 

_I 
































(Wilmut)1997 :4-lf<=-l 



: J lfr (Zl (J.y I? l> 

L ^ L Li^< lc^ ii (1 

-LvQlwCu'U iJlsjLfrjjl^jj£^/J^>^UJjjliJJ&iJrf, [j^ L* Irv.? t* U (2 

- tv^Mp/Csy ^;> 2U J(/r^lJ , UZl iJyy Ur^*>>><! ij£ (j l>f (3 

Ju ^yz'ljj?!^ <> £ £ (j£l> (4 
liJ^-f\2^f)jSS J ^ 1 (5 
b 1 — f\J^{j , ')/\<z— (J.V C-£_ c/iJ-’ (6 

- ^ >? ^ it/cfii/'t {jjiy^zL. <£- JjjJJ 'ir U-^y iJ~^ * 

:j|^lfj^l/3j?L> 

|J>*JvU^(J^I^*^-' l/^*—< c^< ^(J.V C^*(jt?l>(J^ (jy^wa^(J^ U;>>(f 

i/v U* £ d/iS&J ^"6 £ L^ Ul.£_ (3>? ijJ&ijZ 
-iftj3l£ .1 I U^- 

(Seed Sterility) o£ (J~ (J^y (J* 

_^i4 

L - 

/i ylX^*J' L Jj! <£_./>? U$ (J' U-* \5"jy/j) < (jTl£ f J i£ I < (J. Ir'c^^ ->> lT-J^/ ^l/ £ 
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-Jt ()^J‘L-yijtf '\Vo > 1 **j£ '^xLx- 6 L c[0 5 (2 

S ?£-Jbf’\!y.c4'.Jfi2LL lc ir V*IJ.yi/(]lTl>(3 


-4-i *d)d£Jjbj> 

(Genotype)^ 1*^4 (Phenotype) w_/ bA? (2 J/ jj L A Jy v\>/ (1 

ij"I e/j ‘£\j)fyi (4 >Xt(j»^<><A^t(3 

L£ Zl ^ Jj (r't^ 3 

- 2*Tv Jp U’r'G U>J^) hi I & &j \gj fj 1 ' IT(j£ (JiiV 2 

2^/* u*=_~u lT i>y Uc-^lTj^uV' z£<c£b i£> \i/. i yy* (3 

£.^^I^U^h^(j^U^^L/ < £^J,tJ^UyrL(j(j^JJ^(4 

- 4vr ^y <^iy£_.>y 

. Ui jZI J i> i^Vi sW*(5 

~^^(jU(jy it hi(^y^^ii^^Ju^>(6 



(Complementary base pairing) bi(Ji£ Jj J^*(8 

?Jt z£jJ (Recombinant DNA Technology) (J.V l^L~ c/J) (10 

^U^iifji 

l ** ♦♦ v v 

?l^4^^/(11 


II 


.III 


☆☆☆ 







22:^1 
♦ ♦ 

(Ionic Conduction) 

_ ^JsjALj&L^ ll/I 

V * ♦ w 

$?**{£(jiy • 

Jy • 

^ y 10 ^ ^ U > i-^ U Ji JI J^=-^ 1 ^ 1 ^ (3^ 

♦♦ 6 V ? V 

: (Electrolytic conductors)^^!}^! Js. 
J^iX(aiioys) jy^^ijy ifi’j-clt ^b j if Jl^i 
ijyLTU-c/t(electronic conduction)JU^Jjy^-^- Jyl>£ 

^ ( c^ijZ >lSi£r)j Jy (j£ l/**-- l/Jjj J"J U^l 

(electrolytic JU^JUfH Jy %L ^(anions) (cations) 

conduction) 
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:22.1 \$f/ 

c— j%'-& J-^(J 1 ^(i-J^'U)if 
(i>4f (/ 'iJjs^jZ\J b ] 1— (j£ b^> 

£- 1,5v- lf£_ 1 rSi jfijt *Sj)j j Jj^~ it 

J U>j L <=— 3 U’-wVjj 

(J j> t\jTv L (J Uo L J %{J L Zl-jJZcl- Jsj t**_Tv L 
fcZfCfZl c/-4 *-7 ( - 

Zl <L- J?.h 

7« J/_tc.,I t If^ ijlvv bvL^J «L- J'fjj^Yjss &.-£- <z-~*?}iS^—rtlS l" bJZ-Jt 

- ^ J Uv Uv l t/i w£/ ^</ zL> yl^ zl 

- (<£_ l< V1 j l )jjjt V L (3 (j£V jjjl (J>4f) 

^ b J'iP (3 u3/ v i iv Jy jy>^(3 z^y?- ijJ/w * 

-L/tZ-ii/" (Electrolytic solutoins)J^JU^l Jy J^^lZl&y^L<£_fc>? 

v <y \jy. L o>y L Jjy <■ Jt l^ijy jt ^ U ( 3*L) (3 L£ * L^t (3 UT 

-L/t'JlV (electrolytes) 

-f-(3^V if 'L'J’ifutjiJJi^ifjjJl*! 1 
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(conduction of electricity) Jy Ji*>I 

>1 


(Metallic conduction) (electrolytic conduction) Juy Ju"L Jic 

4- 4. 




yu^l/Ci 

oyi) ‘ t J U l 5 1*' ^01‘ L A jp“ 

(3 

y (l 

v^ljy C^r^iv^fyo/f^yjp* 

yf^V (2 
JV>(3 

Jj^3 ^uA/(4 

** 4 

iJiyJ^tjL Vjil - ty* (j3y» /Ov l (dvi 1/ 

o: y^_ ^ 9 L Zl i— y? fi/Js s^-ist U ?Uc (J 1 y^- <£_ lr U L L ^ y y^/ yt 

Jui: b£r*jt 


/ ♦♦ 

iy* tftj i*t Uy L tjy.j) l (J l fi’j 


Jk<J<>rLjy 


iMy 

y-ya 


-^L^vi^luyiy^iJi^^Jy (2 

fj L^i j£ 1*- 3/JT L-i* Uy it T 


-L^Jy^yr^ 

-y?2L/ 

♦♦ 


tjjjlJUtJljJlpj :H_r' 
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~Jt Z —(stove pins)^-^* 



•^J^iJr-22.2 jy 


0>l> 

L 

~J- 



- £ Qf<^ (jfiV (J*~i wi 





(jA^J)iS(J^ 


£ 

-4?k& 
>T“" 


~~r~ 


Vi 


1 

'I 


ij^yj^ij) i {j/-iyKjz m 1 

i L ♦ ' 

j£ jr"<^L//(X^(a ^y >J 

/cjf^ (b ^yJU'L^yUvi^b* 

JvJ^^yJ/'i* 

(J366>— 


-^ * 

^-^"3 J^f 

(iy^J^J/JT 


:^ 1 > 

J^/ 





























If l ( (Strong electrolytes) y jA^7 

♦ •* V v v 

. ♦♦ 

2L (weak electrolytes) c tP L Jy j\ t Jy P- b i— L J~y jJ’iJj 7 

L Jjy ji /CjTL£ yy txAJ\_if 51 f/ lP*- i7 




j i y^y t L #. j7 L (J 7j£* yL l/ * ^ * ^ijy J 

:(Arrehinius theory of dissociation ) (Jy A. ^ 1 

-L/^,/'VoVie^i b^ljyi- u^Ajt 1887 

\Jl {JjPJdsAijt (jA fy^Ul^^9>^liJyji?yV~^l^l3lJ-*K3 f (j! 

If S (anode^yj^*d^bCl Jy (J^*yy_ t* If L U J ilid tfij Uy* Jy y 8>y L Jy 
(cathode)8yf M ^bJvL Jyy^^/J^fLyylrlf if (anions)c/1 cT *jifLjl 

-y_l~lfl/ (cations) ^Tc^J^-i^Z^^i-Jy^L^'lfcT 

o^ijt J ^(3 I-Z-lP 2 — pf (ions)cf biy^L Jy (JjUJI Jy 


_d 


^(ions)(Jy;^^-f 
J7 c[ by 1 svb I ifj \/ 
Z_y?c/" 7?ijZijr'7 f 7 

J/jt JjPc^uI 

S’/lSd-UlZ-x 


6 * 


ihl—g> 




Cl Cl 




Cl + Cl .-> CI 2 

Cu 2 —4cui jj>ljy: 22 . 3 , 







»/* 


(cucl 2 ) »Js?i Jy 




-C367>- 





























C/LzH (electrolysis) t 1* If ^ [ bj/s, 

** ^ V ** C i 

& U u£l is b kru^cA’A&^d ^'£/Af < 

-UtZ-fu^^^/u 1 

:(Faraday's laws of FlectrolysislJ^f l i 1 ^ 

(jbi^>y4^9>yL 

- ( <£_ Jj? (j£ &2*/' bZl \e£-J 'f'JS)£-)J is. J) bj is. 

vis: t 'jsUj&iSsj is.tSbl—jy'jis.'m'J’l 

- UjTiJbs^j'f^- 

m a It 

maQ —(1) 

.'. m = ZQ [vl = y .'. Q = It] 

(Electrochemical Equivalent) Jj b^(j uT J lA/ ^2J^* I? 'Z'J l£ 

(ECE) 

m ‘ • ‘ v ’ 

• Z-Q 

Z = m (J*! —>■ Q = 1 coulomb )-(2) 

-<Z-jsi$S^ t £ )J js.d&ut £-&Ja)lS'^'b’ J Z ” 

~”ut isi< r */&£- 

i Uj) tf&JlJj b^ (J Lfdv? i 

-wA- b^ (J LfifiX^- E-/J b^mc^^ la^" '^f-Lf) 

M a aE A 


M = KE 


(3) 









m a =ke a - 

M b = KE b - 


Ma 

Ma 

Z A 


S* l/J’Si,&/ j»jiA 
-(4) 

-(5) 

- <Z—iJ JJ&_ ■/»£- (A? k Jz 


-B 


-'A 


Ea 




( 6 ) 


- ,C^iJ 




■(7) 


Zb E b 

.-. EaZ L E = FZ J^Y^V F ) -(8) 

(F = 96500 coulomb/mole)-£_ Jy* 


F= z 


F = 






✓y 




^Applications of Electrolysis) l 

:(Electroplating)(J> ISuJ^Cl 

ijiJJrif'ledJIf'iJjs' L (Js.^ 

(3 A? L Jz <=-J Z-sz Z_ Jlj U t u z ^ i/* : -^y^ 

ifj^l— b^Cj^ 
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/^-^-t'L'Uji^i 

lj (3s£/y^l^iJtf&c^siJU’j(j£s££-iJbJ—j / iJlr^lsjJ’^tjf > ‘y£-iJlf(jjlJ/)j(Js 

- JU (J U 7 h Z ^s i Uoy j >£— [jj ^ 

L(J>* Uy <£_ fc>? l/i bj <£_~ jh U»> b £_ JaJ y^/l 

- >? J u i(j£ ijyr y? i£& by hi i f \s i ij i S^<c~ i if J u> ^ ^s Sul Uo J^ij^ 

~(i-(X)jf<zf £-jh{p> 

■J'Sd^d is 


is & 


is) 





^-/ \ 

Juo (J’i^ycT : ^ y 

V 



J 

+ 

d \* f •-?/*< ^ 


n 



irUL/<£Vjy Uo 

-^(ju^ 

f-t£5 





l_ 


LJ 


tjsl ijy. 

(AgN 0 3 +KCN) 


: 22 . 4 j^ 

V 

— 

^Electrotyping^l^L/^Jy .2 

/(^b^iyOdl^-^l~Ul/Jl }*j^*^L\S^1j is.* 

• * it * ** ***•(,* — 

U -~ ^sU’Sui |X ^ L~k tX l?u l^Jc^ Ub A/J? L 4 

- l/i j J> \Jj ^ ly c— I t—✓ t/l/ £/ 0 jt J V) 

^Purification of metals.3 

b>^L (Jy^ls Uo l?y/_(i If iT J* u ~^SJ l (Jy 

L *? y L . ♦♦ 

^Decomposition of salts)(jy^ J~lTc^U^ 4 

(jA L J.y Ji^ U/ fsflIV y? * j rA y? <Jf£ ^ y J X s/f y il V 

_ t* u L/tJ^uyO y ^ 
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:(Electro polishing)^ .5 

tJljj I(reverse) ijtfijj^Tj i}s.‘ iJj tfijft’ds. 

jC-z“ 1 IfUjZ^ l^Ju^L J^y >AC (anode^^^^-dJk- L‘^^1 

IfL&Jsslpjtz—i It U 1-bvG 1 1 J>< ((cathode)!)^^ A* 

_ t>r ^ L^~ ^ I )r\^l> ^(Jr* 1 ir^ 6l2Sf ^ 1 (J 

:(Problems)tJ^£* 

^y^_U 7 l>C^ 30 ^v :lJl> 
-(.tf0.0003g/coulombJjl^(jUu 



Z - 0.0003g/coulomb -l/" 

V U£*(jl/ Jv' (2^ 

-* I - 2 ampere 

i_Zb 2 £j 

-* t- 30 x60seconds-1800s 

vU^ijui-lr 

-» m - ? 


m = ZIt 


= 0.0003 x 2 x 1800 


= 0.0003 x 3600 


= 1.08g 


-/Lt^(„^£—t* m= 1.08 x 10" 3 kg 

^ Zli—/"cf*(gold)LVf<>/5 :2(Jl> 

(0.000681 g/coulomb)ECE^ (Gold) LV^> ) ?i£* jt 

Z = 0.00068 lgm/coulomb :J* 

t = 60 x 60 = 3600 S 
m = 5 g 
I = ? 

-CSTT) - 











m 

I 


ZIt 

m 


ZT 0.000681x 3600 


/U>l£v(jL 1=2.04 ampere 


2.4516 2.45 


2.04 




-£*(lOi? .1 

♦ ♦ ♦ ^ ♦ M w «» w 

- jl/£^ECE*J&MzJI .1 

a) Electro Correlation Equivalent 

b) Electro Chemical Equivalent 

c) Exo Chemical Equivalent 

d) Endo Chemical Equivalent 

- Jt .2 

(b (a 

7.\ff (d (c 

6 ** ♦ 

^ M » & ** s' 

(b bjT'I Js.Jif (a 
(d tjs'iijs.j'pb (c 

ijj \J> Jvi (b (Jv tf (a 

(d (c 











yvAC (cathode)^—(b y vA^(anodc)^ y ^ (a 

-J^J^sjJ p iS l £-~ijZijl (d yvA^lflvtf'LjJy (c 

-kC^yj/iJ^/ -6 

(b (a 

c/^ (d cTc£ " (c 

.7 

x ^4*) (a 

+ ^4*) (b 

<z-(^>/ijs:j: ■+■ c^f .) (c 

- cZ»f \) (d 


B 

J^v/^ViuT (a 
jllJvCT/^* (b 
J>s,Jitfl (c 
4 (d 


:£_feJtJt£ :II 
«• » 

A 

-1 

flv^pL Jyvy^ .2 
Dj^'liJs.j'PU? .3 


0?<=- & 'jZ ^4-^ 


-££i7>(j^£*w iJ/iS'iJ^y'iJipj .1 

.2 

.L~UL.3 
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^yjfi fllKl (2 iiCjf-jS (1 

(Jt tjsjjif (4 l)^6 1 (3 

Js. .5 

anion)c/^j>^Kcat!°n)c/^> .7 

:IV 

.1 

0.00068lJ^(juT(j^^(gold) < Lr'” .5 

tezLsi/ 

■*— ^/t .6 

y^l 0.5 .1 

[J^6666.66L^111.11 ^/jf </o.00033 JjU> Ju*f Jkj 

fl/o.54(J^£^ly^^j'LuJvUCjvi(/C^4i;.2 
[y^l 1636.3 ] [^w^/jf</0.00033 ECE^2_L~]^i/lUL~ 

tjsijfi (J~‘ T c r -^ l/^Xj y^c 3 ^• 2ll 4 -<<j>*u .3 

^/jfl/0.00033>^J^ji^(3^^4_L~-^^/0.091^^l/0.31^ < v j L^^ 
-[^/j^/0.00018 : US ]_ jUf(j^if^ 

☆☆☆ 
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23:^1 
♦ ♦ 

[The story of man] (31 

_ iji 

•* ♦ ♦ ^ 

-£££/• 

- JL^fo}J^ J^ii ^ 1 • 

(J^viZ l^y^LC 1859 h/^--6I2v* 

l/jIpijZ 1871-^ljt^JM£/&l^(jLjlj'y^l£2—(Jjjl5i/Jle8jlU£i/LL/(jUif sr ' 
jMj)\{jO\^iJ\ijZiJ^[£&\s^ l \Xi3'iT\\e Descent of man iJijIj 

~J7 ZfCjO^^iJ‘^bM‘ijlJlj'^\£(j^£^J^L\/'ijli/&/.[i>‘ijt 
(J U £<yy G enus (J^'ftJ Ubi_jy U-^ Uv* I (j>< ^/jy: l (^/(j 

Ll/Uvl£(j£ L/^t/viv t‘<L-%iJj / i 

-Jj-6,fyZ J> * l£w/> b 2£_VV 9>V ( j" '}<L _ I In _ if if 

-£-{}*?J?S snou tffijtJiC C^Xi?-^ fof »/£ £bjtJ^\y 4 

- £ j* l/V L%6y^} 6£- " ◄ 

-Uf4-c/t/L^£, ◄ 
-( 375 ) - 









-<i_j^* 1 ^ 



i^l>f ll/ c/M/23.1 

&$£- (JL &- <!— \kfifl) tflj Ul lJ‘<Z—^ li^Zl ^ t (jfZl L/^y £»‘JI? l>y 71 

-(^ (J IfI/ l^ if^SJslljljl 

jjllJ[Jlj'^ksi/z\£<^ / j>\l?s£{JI-tJj!i>}lj<Z-~lJ fi£j)l Skj/sjJ’^flptzJ' LC 

j-M/ 




- Jj. l/^LZl£/liv(li^Zl ^LJ 2 L U ^ I 

?fyly&b ifij \j»L 1 £/l&jl(J ^12^1 (J l^Oil sy£ y* 

-C376) - 
























I fjjv-2—ljZjJZitkCiJl'CJ^' 15 ItfijfJl- 
(J^y <d5<c-\yic— i T^y ^L £bP) 

P £L (j UL^i? yf^i Itf 1^1 {J) J J <—<£- t* If l ( Proconsul 

z£ Dryopthecus \JT^. 

f livl gjl^l (J LyO jjI (£v/^ Orangutonyj > ^5(Jbv ^ -— 

r^ 3 * 1/^1:23.20? 

~ yvj 

\p j’ji) jt £_ )ij, jZt^-P zCfitfLjg'j) P-L/y <jP r ‘ i ^Oljt^l/^l^^jl 

yt ?£-jj I /y )[£\zP I cjs \Stereoscopic vision 

Jyt [/>j Ucv-v' IP I ^Jsjt ^ jy > (X2 yf Jl^^l 

15<^- 

~Jl <tC Zinzanthropust/^^y'^OyG^yi^L/ r l 
(J^(jyik/>^l/jy^7^^I^^Z Jlyc^* 14<£- 131^/^ 
cT^ 

ijr^ ”j}Ljti}Jy;[£fjp)i}j\j(‘fij’’)jl!z £Ramapithecus 
- <i- itiVb jffy 0 u j? tj~ ( j% £~jm {$*£- 



'll :23.3c? 

bJ UU-iL^ ^ 4— lit Siwaliki—(/ Ir^l >-&•<!—j l? L Zl cJ L4(J l£l 
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1lyi)^ U)\iJjlsj2£iyZjj?l£j(fJ'\ 

' & i(J^- lr U LjT Australopithcus c/^^ 1 A lA/ 

- l £ 2£\£'jm£- 

</*j i !>’T :23.4(J^ , ..- ~ . * * ~ ^ y «* '" • 

^c/*<L 1 ^ U* U >f ksA 1(J'LlA U <£l it IT (/1 j 

-1/ t*yj ia <y ^>zi ^ ii i (j> ^yO-* 1 >/*-.* (j-jf > >i ■* tvC v u>*^8^- /j iptjP 

Jt/L lf\Jjjty*yi Genus ^ ^ lP * iJ^&jm <z- o^^\y\ 

700^^1 fifcJ'O^- l# <2^ HomohabilusL/^['>^yL/ , - , ' )^ 
L>Zl jy > Jj^Zl ^ U u >*f j l > Ju^Zl l/ 1 - 

-1/ P u J \>> i 6 y&jj i c u hj U u l/l 0 9 ; u i 

jU'U>if^ (y^'Ly*^ l/J ly c/** 1 1.5 




a :23.5c/' U;Jv U>- b-oi^ Homocrcctus 

IrUl/" Penkingman(^l5l,_J^9lJavamaneJlP | bUy>£_iLiLiii 
Eugene 

189li_ Dubois' —— 

. * " . * ~ . </>✓* :23.6tT 

£c/S l£ 1924-£.^ & L j)J\s<C cUl \SAl&lJfj 
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:23.8c/" ijUlblf :23.7(J^ 

ilJ?jt Homo sapiens£/ <y <X (/Xyy X JUv i/b£ Xbj^ X_ 

y? I cv il lX jX je 9 JJ y i/X L j X X c* L ijt ij L X £sf. IT (J 1 } Sd * 

-XxXJ^iX 

Neanderthal ij UI <JX* U y U/X> iXbyXiX (Jv^y; 

X (/>X 1856V; tvX X ^ b*l J?> U - ^ t* If if man 

jj l lX l i ij iX 1>y i/VXl j) jt [jj i) (XX>* ^ 

j 1 %vjI JXii^X^^<Xc^Xl^i>.jXe^/XXc!c^ 
XXJxXX^c^lXc/LX'lXXkc^iJ (-'-l/c^Xi 

y^y.* sy iy y^jt ^u'u >yy tyi/iy^y; 

XXX-l^lXiJlyj X>9 jyji 

^cXiJX^(/30l£X^^c/^X^IrUlXX* -’X 




• ( ^y' -23 10c/ OtfL[2*&^j)l£ltja)j}ll2[/)lJjtf'iJ'LjLj£* A 

jL —X 1 1 iH^ f (jCi f/f X.yX X (J~ cX * 

X/liyl Jjy Jy^(Jl3fX^XXl&yfXXlf t'bi^hyj^f^iJ i^c^*bXc/X-X 
(Jl/U yf y v/’Cfti/- X X If £_ L ^ XX-V 7 -’ * (? XJ/X^ U h > (jXX^ j L Jy 

cA (JXydc^ by9j_^(J^irXXX<ifXi—X**' —XUb^-r'j.}^ 


C379>- 


























t Jv'lT £J C^4e/' 4 V 

Human Races 

Ljt Z_ J/^kJ '^c—tL- 1/w^CUj 
l^-^_Uvl£(j£ Homo 

(Jl/tL^^/l [ >4 JUt»Xl^Jf(ji Z^lf 

-<£_ J Uv/^25 'fjjkiJ^S?\Z)j\£-^\J^[jt iJj^iij&JijjUi 

— : Caucasoidest./'L—^^ (1 
*-UZ 2—X yf L ijCj ^ 1 

- £_ u ^>2 i ij < k_^y 

(J^^/'L iJjjfyfjt^ Ur^iXJU*^ l>K/ lii^Mongoloidesc/l^iJ^* (2 

L lf< J l>4^1* ^Lf~ (j* 

- ^ ^ ^ !i ^ ^ ^2* 1 Eskimosc/W^*f 

oK/4^ ^(Congoides)t/^(3 

- l£ 

-<i_(3U(3L U^'Q/ l(Jf?jjl(jh> 

J>^j'^ : (Capoids)i/J^ll/ (4 

(5 

V</"L: Australoides) 
ijdiJjfij 0 l^l/4t 

^-y/L 



Caucasoid Congoid Mongloid Capoid 


Australoid 


J^ju‘1 :23.1lJ^ 


JXCji/- U-c£Z_lf£_L<£k 


Xj38Q>- 











correction done 


(J- Ir ifi — /lz*>\£ 



♦♦♦♦> 


♦ w v 

~^\X\/j$fijO\ijtj)j\ - L lists'1 

_^l“Ul/l-(2 

- 10 (3 

-{jftZC - XzJ'l'(JlJsJiJ'j^ijZs'j'? (4 

-<£_t*lV--Jvtf (5 

II 

bi (J^l L4(j0£l 2 

i V H ** ♦ 

-vb2* v»>vCfv£_vlfl 5 

HI 

- £Jfc iff^Si/^^ <0 1 

\\jij}o s 'o& r ' t }\y\2 

-2*uy u^ioifi4 

☆☆☆ 
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24:.—'l 
♦ ♦ 

[Space Science] 

[Stars and Galaxies]^ A) 


_ 

-<£-£*/{5y&Sj^/'^(Protostar)ijfr y i}lMlliJjU • 

_ As' • 

(Big bang theory )^ • 


ij) U^J^- L~ if 1/1 <z_ l/ 4 ' l" (O.JTI [ (Astronomy) fajsj \y L ct^/h, ] 

bs l^l/^l lc S^ L* if L !/•»<£—Jj>Jb tfijiij"k \jt ?'j \jj> i ij j jt ji$> 

f {^>/) "month" )$c- (Jt/ ^j U 2 ^ ISlJ^/Zl {J Ij (/^fC <£- J?' 1 12* jk *l/\^ 

IJP^L (Jy* t<ll I (J^v Uf L*<^ J l/lUI p ^ (>* if ) "moon" 

Zl Jfy/ (J^4^ 4- U-’^ L ^1 (~ V2 i> j ^ > - <£- <z— ‘fjj L“(J^l )?.) H'ji' 

(j£ L£ 6_ j ^ £ 6l <£-l~ if l/" (Stars)^^ L/®> ^ 12* <L~y~ if‘ &/- 

(the night sky) 

<=_■ y- sij'^ij'L jtf / jfj i ‘yJ‘£ r ij^^S i l) ,j y if <=— d$ ji) 

** V ** I ~ V V 

(Jy/ty'l^iJ^ L t/l- (^/? Ul/ 15 (/j U'*^ j i — J i^f* 1/^ lT 

(J382) - 









iJl •)*£*/.L-l[/)P<{jtl—yi^M.t—j l^J^^yC^f/^ iJ'ij 
J?Z-J iWl ijL Jl i^L>;w l^A^ k lA t—J t>- Jt 2- If/v 'OIjAJi 2^J 
(j /97 i/l^ l ^<J\~ £-(JjoI ^[j "U (jA^ i_ U -/j^t—j t£j<£- (j^v 

(*/?^y^A/*U>‘J(J^A/**^(JV* £<1_ jfr^y^c^i^sijZlJl^iJj: JSL./Jlrgfi fa ( lJ~ 

-L^Z-lf i^^cl >(i£fc 

■ (Birth of stars) 

(stellar ? livl 1/ 1 J 97 £" A(SOM (A/ \ ftz- $\j£\$r>j\y 

l iA~ c/*-^ (J* AA (jVj L jA— y j ^ U^cJ^vj lT(J^ £"- l~ It/" evolution) 

Jj L 'yiJi^ijt^s iXSfa 1 ^^ S> * A 

<L Al99°/%fe/C 

t* I(j£ A^ &—/ £" A fa ) 2 ' 1 '-<£_ t*ll/" (Protostar)s 71 ^ J l£ ( L 97I* |^iJhit <r, 

^ iJ/A—^ U-’tcf'v 

(A 10 A w*V7 IJ^V9_ <£_ tXJ U> I (ji 9 L 9791 ^7 17^79 \jtJfj; UO~ ^>0^>^-~ 

jj. 1— yi (J[ \j 1 <^97 4r L ^ i— if 

~faft L —A 7 ^ (J9779 1 C^717 

ei^U (Steady state)^uA^^^^liA~^A&^ 7 A/^-’’A(j97>*^L9 

(Youth star)97 o^.Jf/^97£-'_<£_C^ A 







jt Jjj J ^ *£*/£- (J^b U'* \$^/\J\£- £" 

>/ii^ l—tftfijfc — 

c^f.i—j ij^t_ <^_ ^ i/‘jcs)ixc^/. :) lUfjt 1^^- ^ iCc/ 

^ L ^y" ^7^1^ ^7*1/* (•/vr'flv 1^ 1/ h-<£-1>? IVsf £vl^ L>vjj Z—tffcfiJ 8J p 

V^l/ (Red Giant) Jirf’t/' 

<£_C^L^8-/t > y^lrU>f8jlvC^<w^5L-J(/U^L<£_ 

i ♦ i * *♦ 4 ♦ ♦ w L 

J'yt £/ b (j )jt^j\7^j) C&- <c— ty’i/isJj iS~* 

i/i if »> 1^- t*/j^ jrL (/ lp 10-'>^ 

-£_l~Ul/" (Red giants) Jyj\j/ 

($-Ul 2 -xL & '/^ l L/f $ 

J*w 524.it/ 5 l/<- j C> 

P>L*y>y , feyy j _ (^/? Z_-tf J^Jfljt cf'J -/J/Zl 

- £_ t* U if (P lanetory nebula) ^iT'iJij U<^ <^_C* J-'l > £)vpl<r_ 

>v4(J"lU 7 *?J)JijZj-f2—\f ife/s/rjj)bj Ik* Jjjy'f :£_I 

*'♦♦ ♦ * t • ♦ 

<£l .t_v £✓p : (White Dwarf)/fPp' 

(J ^\£ f\ <!—J 17 - <£- fcyis lT<^—> jvb ^jr" 

(Jyj^ijik P i.4}uii/" 

.>£_ j C^J U l(ji j pvi I ^j (y'pvj- l~ ptf (Collapse) frtyl/vZl 




A^ :24.2<J 0 


C384>- 











/lj :24.3(J^ 


9J lb- ^ S' ^ lb^^9 17^9 p9><£- j—yibrfjyf 

-£-t\l / (White dwarf)/f/^cX~ky*c/l 

- ^ fou U £ \Jb Sb> Abb 1/ #dL fof L ftif-bA UX L (J^: £_ If ^ I 

-lyi^jZjyiiijt l9l0s.P'll9y£ i jjiZA' ff\> 
bAbt 1930- lO 1^* c/I JL&i 

AbijSjS Phd(J^ 1933/t/x /l//S 15 -1 jt(fj-X-t 

S b^S Ltei-c/lc^^lil fASfe''ft^A^j—bf'-S 

XAc^^A 

♦ ** — ^** L y • 

bjZ—yiL-yikrtJ (Black hole^h^U^^dl^l^l 

^kC^i iWl f liv hi 1 I bSS^-A / Su>J lb- At ^ A ^ 

P. c—j S -AScf'tfyiij Le^ Zl b/ 

2—yi/l \2jtj U*( b-Jp/Jx?b fUji(Soiljib'5c—b J P 

2^S^i)SxJ~b2—j / ?&b^ _ SbM S—j ifi U ^b fJ lb(j I- l% 

S/iJ'.J ^ 1 — b A, (J b>ibl~ 9 tU^d |^b- <£_ t>? ci^^ [/>£ 

| <j £u A'A'l- X-1£ 2i i* X"d v /X 
<X \f\$j)3 t ftirf- ul2-A 2 J fcijX* X k XX 

iJ Ar L "% XXV* BJ lb- ^ {Jj If XX X 

(Supernova Explosion)XX 
eX^Xl/X9l^l~U bXXX^^'^X-’-Xy 9jlbfC^ 

L~lf if (Neutron star) bj lb j X: X J L 9 XX wJ/* | 

(Neutron star)9jlb jiXX XX / 9 jlb|X*X - < f 

-^l~jj/ 



y»yb(X :24.4<X 



/t>jlyj£ :24.5<X 


< 385 >- 












if (Pulsars)^ _ ifr'&Jjc2—yi2Z-^)z 

S (Pulses) <£- Jv 'f<z— (Jy£/ d~ ' J U^lS^ *(j bI —*£/>If kf-OyC 

■ (Quasar) 7yub 

r l96 j)-Q L f J>j 1 s*j)/'jt (J \bf h \\m\ f (Quasars) jI "/tf 

ij'jbif — /&\r/^£*'iJljflf'UZj22—y!Z-y!&j\e 

- 1 ^ 4 ^''(QuasarsQf t^"(Quasi stellar sources )(^tv jj*vl> 

:(Black Holes) f/O^U 

(Black hole)[/Ur's ifXj^X j 7-£— tyijr y^Anij j ^&££bjt 

i}y: t) btb I 1 )j)L Z^lbzC J%fb‘iJ [{/ ^ (J L bjltlj 

\%c— i/I ^jXijbvjX- 

(j If t>JJ— btfCj'ikmJ'^jy'tJ i^b \a :JL/ ij~0 

J4<lA 


: (Colour of stars) iSJ>j O' 
ifS^j ij/; if l fib U )J O- £- t* te f2—±yi (jt tjs b j 7 lj/‘<£ b cO i \i> 

Jjj O t// j* S7^j) JcZ1 Jjj O- {}Jj u4/ \7'^j>b J)j Oo-C* SJ fj O' 

<J386) - 










J}j Ju ^2000K^LZl 

- <£_ (} te ylXZl G I 1^ 



Jj 

9 j^y 

2000-3500K 

1/ 

(Betelgeause) fcfCh 

3500-5000K 

»:Ja 

(Arctums)(J/CT 

5000-6000K 

3JJ 

(Sun )&y 

6000-10,000K 


(Sirius)9v^ 

10,000k-50,000K 


(Rigel)jC 


&y&dW2-Si2- • J, ^> bi lT j Zyj}<z— o> ^<£1 t-^(J lr 1:24. l(J>y^ 


:(Galaxies) 

-<c~ tj l^ij r^!_Ti <j£ ij^v 1^^200^ rV~ (J L^(J l* (Milkyway) 2> 1/ U^-jj ’fajy'tj £- 

-*-Jif Ji d>JU^/Ju^ 

_^_ L~ U l/" (Galaxy) (J \s£fb££-\J)j ly-^k J^yijJ^i^ijtji^iJj [£ 

:(Facts about our galaxy Milkyway)^_ >in 

(J LV(J^_ ^ j J Uj ^_/,—itf 4 

28000^ />&jy'-<z-Jl'iJjj 6000k ,/\3lV ij^Jifl 1 ◄ 

-C387) -- 


















- ^ -~? J 2 — yOJi-XLC( jVj l ij~<z-^t JJy gP 

>'^ j " :24 - 6 ^ ^u(/Ju^^6vL-j&i ul^^ 

-UfDAf 

(Elliptical galaxy) 1 

(Spiral galaxy) Jt^vby^ 2 
(Irregular galaxy) J I2v9> ITz— 3 
: (Elliptical galaxy) (J 
UJ—b<Z— [?2—ljZ^[Z ^\Jl \2$i$y% 

(j£ Ji Izty'iJyZr - lr>? U£ SU> 

I (Xj5 L^P(J y^_<£_ (jj? 8J L> i/^_~ (Jt L (trillion) Jv £" 

: (Spiral galaxy) J byp 

:24.7uP ^ 2_ jtf (/(Ja; ^ ^ ^ jl £#vb y£ I 

byt cA^y (Jv C > £_-^( (j t?j) ^>f'^ - J2 2— * 'rt?^ 

2_ j (j L^>-* L <L-\J)&cL\^[£ L /l>CXi-c/t 

1*-^ 'U>^0^<-^ J&fcijjz :24.6cP 

bIf 

-£_ J ly (jby 6000Cf/ ; (j ivj^yj! J ly tjjj/f'i) 1 

: (Irregular galaxy) J IT2_ 

ji '/‘l—>€ CrC- 1c/t <£.Jij L j hJ% b ljJ’Sf t '<~r^ 1 0^ 1*2— 

^(388)- 



















:24.9j^ 


<L- 


_ \> iS -f'Jl Z. 

?{}sz<z£wiS^ ^ 

^ l [f-tC-U'fiS&)£*/.<2s b- ^(Jv 1 a 

bi->jyy^y^L 

fof.S \fi Jt ^ uA/l/ l/y ^ 

♦ ♦ *»♦««♦ 

-<£_t*Ul/^ (Big Bang Theory) 

U&^l(£y*l(/t ly ^ Ly^ (_/ l(j£* J93 J3 j *** 1 4S 

% fj & 1W /*- ifijjj : l£ Zl^l>Y 

£olO/c/^'U^-L# 4 ^T (Primordial fire ball) j/'ffi^sl^\2lf\^tjZjPiJ)*' LJT( 



A 


®y y_ ^T®> i> ^J &i <jA> ji 

7* j jZ (dots) i> ISoj? y*/ tjSzf i* <<£- CM 

-i7Z_UZ_y^_y 

♦ ** 


:24.10j^ 


(Particle Jl/jJE* Uf^MJ-^y : <£— If^^J 

(X Ij 3osjiiJy^iJ I'''(Higgs Boson)cJry yr ”iJlj)j£-l —collider) 
(Dr.Bose)e/y(Peter Higgs) 'Ji)<i<ZZ. 

J f^P. iyij'i I SJ l/^L J'L^frirl/' (God Particle) \jfij L i tffijy'i 

tf/ (Boson) ijy .I J\Jly 

- 6* lf> / J^/i: ^y 


( 389 >- 

















I\i22si ITLI^Ji jj 

t><£l iJ^ji«L _/ \r<.J!t\iJ'^f{5 S '{jf*lj/J' 

WUL^^^bY^U 

** L ♦* ♦ 

- <c~ tfjscjt (Cosmology) ^ t? fc> &lfi)?iSl ^ l l£<£l ^ iJ Ir'cJ 1 

cr 

-'<£^ \*Jtj U2l J jtJtj :I 

folf\pjtfjjjt£. £<l j^iJiiA 1 
(b J-f (a 

^y(d £)jjJi (c 

-^lAA/'l/^r' (2 

(b J^f 6X (a 

(d BJ&lJjV: (c 

-(3 

£)jjJl (b ^ (a 

Cr ^ 1 (d cf-i/t (c 

♦ ** [* Cj 

d^£ (b ^ (a 

lAd (jU (c 


C39Q>- 







l)[sljjjd> 1)2 (b 

J^y/uio (d 


—(5 
J^(i>y/i)6 (a 
Jk^y/ni (c 



:4_bsjtj£ 

B 

A 

6/ (a 

6^ .1 

(b 

ui? .2 


A -3 

jJ^ij)jj(d 


jjj (e 


x'Cf 


♦ ♦ 



1 

_z^A/l 3 

4 

-^u^yir^5 


☆☆☆ 







[Rockets and Artificial Satellites] 


_ 

*f ♦ ♦ 

v / ** x ♦♦ 

lJl^fX v U Jr^ • 

-X/XX- 1>X./U l o^d 1 ^ iX^ • 


k_iXfl(X Xj I (X l^f (X l^ kiXXX l/L <£_ uJj ^(JyXX \s >±f\j 

/ ** / &** 

1 d^-^-L's^iSuy?o 

_ 2-1* J*- irX iX i^jX ^ ZX ^y ^ u iXX 1 

y } *-(j^kX^X‘ , rX (X 

- (3 if uiv k X 


C392>- 












:£Ll^l 

♦ 

j \J)j ij L* ifW d d*'^ ^ 

<L~ l/V i/Ly )j\jf % k^yjj ijt/i 

-^L-UU^^-LL 

t ♦ *♦ I | » * 

(Space 

tyd~2— Ad'd^A’ Stations) 


j {jJjt f \dlL Zl <L jJf cA?:< 2^/y J l^i V f U>> l£ 

vj 0 (SV^ <f-» ^ lJ~ * 1^ j d * > * iX-t/LL~ U L U i__ ^ly Zl t^/1/ <^2. £_ foo 

- £_ l~ ^ l/* (Propellant)® j L A/A—Jd 1 df ^ C^i: 1 

d^i^if-vA^ -i 

.2 

^yU/ / Lo®I^JbyyL .3 
v ^r^l/ (c/^" l^cjL .5 




:24(B)-1 (j// 

jy^ilT 1 ^yisj^ssJ'^sA)^ \~{J7^dc^\^Ayc^^y‘Ac _/L^ 

- tvCyr li^* I^Jy^ 7 1 d * > * - < f- AAifi 


tT393^)- 



















:[Principle of Rocket Propulsion 

<kL j Ti-StZ- lilt/ 
J^^lclZ/U^kay 

~yi/^^ } (j ij% 

L- U £— b_ '<^i\j > }(L- \p£—-\)cl — 0)j V'Zl (j/Lfi lT' m'<£- J)A (j b M 

- 1 7/**z07j l^{}l7J^iJ'LjLjtiJj£ / ^J[pjj)jd/j)l J)M fe?c— 

C?%<=ui_lf^b)c//vU^(Jr^ = 0 — (1) 
{J>mj>i <c~\ j)/i vllwi^-Cvij/yiJcfbij/!_*> 

i, 

Jt^S^ v> D> 

(>e^2li_U^b)cl^/U>(/j^= mv + MV — (2) 

- <£_ U> (j If I (Jr£ bf 

MV + mv = 0 


MV = - mv 
-mv 



V = 


M 


if ^ (recoil velocityp&^Xtc^bU-v 

Of SJ L <L./tlvl ill-frlf £/ JW ifi^fij 

ult/ y^ Jvt i/i2 v Ov / ij£ <jt j / b vy 

J, ^i7 dyi&Oiz^'iScJ^yu7^^7i0^lrlfilif/c/^i>^Jv 

- t/l * 1 If l£/ 1 i/LilL/ v^Zl (Ja 

J / ^/i>:24.i2 ( j^ :(Working of Rocket System)J^f Uz)»^li 

^ ♦* V H ' 

Irll/" (Payload)cJ l V(jb l> lr U Uv(J^ 1^2_ bH 121 jfl/ l Hi J 

/394)- 


A/ 

'7 















Sf- L“- l*>zv (V ex< LX/ J. L/Uj 1/ (/.« fJ— b ik-> l^l ^0/ b£l >-^b 

I'rfcfetJ*' R = Y - i M = RT 

jfV/ = M x = RT Xy = RxV 

-<£_ tvO’y IriV^ (Thmst)(J^^yt-</\^U 

= RV ex = Ma 

:£_l^J 

♦ 

- iTJJ ()0~ ( J If'*"*I t^/r (1 

-^6* u$ jy/ (JC ^ (3 

:(Single Stage Rocket^^vJy^jT 

Jf t)‘£- tll/jZl£ (a f ) /£ c< 

"66 '' ✓♦ ♦♦ 

(J>f£/y£<i-~(exit)£/ 

^ (j lkCs^Jcl 1» ^ 6 } l> ( (3 ^ Sc / 2 ^*< 

a J)\X^iJ\yj 

^jj <1 (valves) 2LU (j£ 

- <£_ Ir U L j8v UK.^ b> 

< 395 )- 












♦ 

<S\yt?.-<£- (ji i/ (Streamlining) (iy£eA^lfi-b^b 

- fc/il^bCi/Lv b? jZI <2_v * U*(j£ 7- <£- (/* 

:(Orbital Velocity) jOj{J)jU 

{jj)/*£L- £_ j U (/ r^~ £- lr l jS~s j U (j) y b \J* (Zl ijt j/z~- j V (/r^ wi/b 

- (^W— ^ / (j^(£ ><£_ (jK^_//^/ £_ 0 {j) y b t_i (/^ (<£l jt jc^ !?. ^ }ij liy by* 

(jlt/^ (Orbital Velocity) >LV(J^U>Lvi/^jU(/r^V S^bJjJ'buJf/^l,^. jtj 

-L/tZ^U^V 

/^Jz^7zz —/ Db V o y 2r_ 0 J) y b 2_ I?lyk-Lj^ R<m l /%£ J tr 

v v ** V H * 

_ GMm . (i) 

G (R+h) 2 

v H M 

-^6.672x1 O' 11 Nm 2 Kg' 2 vUnfi/V Vif 'G'<Jl£ 

-^IrbL-C^c^bU^ J£/jj 
£ ♦ ♦♦ w *« w 

. ( 2 ) 


. = MVp 2 

cp (R+h) 
2 = GM 

’ n 


R+h 




S (2)vi((l) cbU* 


V 0 - V (R+h) 


GM 


g 


_ GM_ L 
R 2 


GM 

R 


= Rg 


V 0 = i/Rg 



<J396>- 


sjU&-^jI'JS*': 24 .uJP 




















:(Multistage Rockets)^/ UJ^V: 

(J*f fyc— li/l/ytf'b t>r ^ITy J*l jt? ijr^ 

-<z_ L~ If Uj b-2"! U^L^cA* 

t/l/ £L <L_t* y0.£ (J^ (XjTiy tjT(. /j^j <z— &*/. <£l i_ L^"l/ c3 lt> iJjjj* 

-Utm/l/ij 

b_y> C-^if L U^cflk 

ti I jt lT<£- (j If x ./ * kf- fc/^KlU 10 0 Ljiy^ 

(jlf-tfs jffif'jlJ'irl—S (Jlf LV^I^ 

-<£_ t" U’j;j(j(>^'l \$<±f\ j ft j\$j If £/yh/ , lA-^&Ay’/f ^ Jy^Jy^ Jki/U-' L<^_ 

♦ ** # 

: (Escape Velocity)^/ 5 ./1*> 

- <£_ It If if; \}j & {fa \L 1 X fc—- ^ i y (<£l ./ ^J 

= yj2Rg &bL^ jC\}j[}j 

- 6.37X 10 6 ra ;&(/<(/g=9.8ms" 2 

j\)j[}jV e =j2Rg 

= v 2X6.3X10 6 X9.8 
=1 l^Kms" 1 

’■ l» '^ J * Vd &/J k Oj{j)j U 

— 

viXj^UEo =/Rg —(1) 
v(3/0t/ V e = v 2/?g—(2) 

^EiT(2)^(1)^^ 

V e =j2V 0 

- j* (J> l^*Zl \ 2 vi l> D*v (Jiv U <v \}jJ)j(f" 

C397) -- 











:[Geostationary Satellites]^vU(Jr^J^lJI(y^ 

jf *"(/£_ w T 1 Jj* J> ^ C^ijfbJjiJ IS 

J£vU(/r^J C^JiUly 

uTi 2sCv c^ 1 ^2/ (J^ 3 ^ 8 .j l/£ b £,y^j4yjj£ j U 

£-S>s ^ 

IrU l/k_>U (Xj^lAiJi c/^U4>ir<4 L L# ^ ^ iS^si tjf U* 

^z> jVd^jTiZl ijtj^yi Z—Jj/^s ^ 1l£* lA^0-€ -> {Sf ay ‘d~^y*<zL * 

6 ♦ 

_^_ Irlf l/i/^U JlUfy* Lv^lTJk/ JiUbAc^^i 

- 3 6,000[/y^^i-i^djv U U il I c/l-" 

otf ij) l-'di (Jr* 2 ^ 24 i. f~db {JjJ'ijj/^. cA jJ>) ijpJ'iJjj U (Xy*£—v U (Jr^* 

(A ill c/^l/^-L^ <£_ lyAiAv AlZ^jZ — f 

-^trUdLvUjr^ 

U$ ^ lf~ ^ 194 -9 pOr? 131 /^'b d$'3j! j i ii£ lib i^Uyy^Jll^ 

IAF^ G9£j6-bf 

^ly^/ (Ju^((^* - Jv li> i_ (./V vddly<f I kid L (j£ IAF 

Z_ 12 pb 7 ZJ jt SOYUZ-7<L (/I c^dl 

Zl (Rakesha) l^/b-£_ A &<z.—£ b f t L I/? 

L y /(J^/:24.15(J^ - p/t Z_.tf<^. (j >* U pTZl (R aak a) 1^ Wd-^ p/t Z—SiJZLx P pT* 



























:(Indian space programme V \Jss (3 J 'O'lM 

(31 >iM ifi Jy j ^J~ C^d^jldi^d^Jd lX d’& 

d%X d'-dt 2—x iX LX 2_>UZl <L jVb ^rV Ji£ 
Li Ufa A {J&z—XijL'l'jsUz—jl* JLk'^y > j‘Z—jd JU'V'Z —X 
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